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THE  CRlMroOLOGICAL  ASPECTS  CF  PAPER 


(West  Germany) 


Soverment  Crtelnal 

roraiSIgnjirHSffiSoEr^  PoUce  C<»msellor  and 

Vol  X^  1960>  Hamburg  Attorney  R,  Mally, 

Goyerm^ent  Critninal  Police 
Cotmsellor  and  Graduate 

.  f  ,  -  Engineer  F»  Windhabetj 

'Wiesbaden 

We  propose  to  discuss  exclusively  the  objective  manifestation  and 
the  material  quality  of  paper.  We  are  not  concerned  here  iihether  the 
^per  is.tised  as  sign  or  mark  carrier  (signs  or  marks:  handwitlng  or 
t^ing,  drawing,  pictures,  suprpositlon  of  substances,  erasure,  or 
other  mechanical  action,  etc,),  as  document  carrier  (including  bank 
note  ^per,  stock  certificates,  stamps,  carriers,  and  the  like),  or  as 
object  sign,  respectively,  as  object  with  the  character  of  a  sign.  mark, 
or  vCf.  series  of  publications  by  the  Federal  Criminal  Police 

Bureau,  1958,  Wo  2,  Criminological  Sign  Science,  i,  page  27,) 

‘  We^are  only  going  to  take  up  the  characteristics  of  paper  which 
are  so  to  s^ak  "inborn"  in  Itj.that  is  to  say,  only  tee  complex  of 
characteristics  which  stems  from  tee  productiwi  of  tee  paper  (including 

lin^^^^etc*^)  subsequent  cutting  to  format,  grooving, 

The^characteristics  which  come  out  later,  from  the  moment  of 
utiliaatlon  of  the  paper,  tee  so-called  "acquired*^  characteristics, 
must  be  discussed  separately#  ^ 

Tod^,  life  without  paper  would  be  unthinkable.  It  has  many  uses 
in  many  fields;  but  we  can  distinguish  two  main  giw^js:  paper 

(1)  as  script  carrier  (Including  document  carriers,  etc,)  and 

(2)  as  article  of  industrial,  commercial,  and  eveiyday  use, 

.  .  course,  possible  for  tee  main  purpose. of  a  piece  of  paper 

te  be  modified  or  altered,  but  tee  criminological  .and  crime  investigation 
(»>jectiyes  which  can  be  pursued  with  the  help  of  a  piece  of  oaoer  • 

essentially  retrain  the  same,  ^  ^ 


m,  X  m 


A  napkin  remains  a  paper  naj^in,  regardless  of  whether  it 

was  moment^iflly- provisionally  used  as  carrier  of  a  note  or  a 
COTimunicationj  similarly,  a  newspaper  remains  a  newspaper,  even  thov^h 
it  may  be  used  as.  trapping  -pEqf^r,  ■  . :  V:',;' 


But  let  us  not  forget. that  paper  was  originally  invented  as  script 
carrier  and  that  it  did  not  assume  i£s  mary  forms  of  utilization  untjl 
nmch  later. 


■  HISTORY  OF  PAPER  EBVELOFMEKT- 

-'r* 


•It’-'i^  wor^w^hile  review  the  history  of  paper  in  brief. 


-  't^  'i^^rd  iii5)ressions  and  thoughts  or  to  transmit  communi 

cations  over  long  dr '  sKort  distances  was  probably  the  godfather  in  the 


development  of  the  more  OT.  less  s'litable  script:  cart*ifei^‘-Of' past' a 


ages. 


■  y^in  Otay  tablets  in  which^  pictute- 6r 

script- wfe|e;ibf^tched  in.a  wet  or  unbaked  oonditiehy  yei finally 
arrived-  at  tfi|  re^ll  psp®®'*  "-■• '  ■  ’•• '  •'  - : ' '  ’  ' 

The  Egypti'§nS;j%^.^a^  papyrus  as  .earjy  asv3500;BI^G.•  J  ‘lt■  ' 

.  was  used -fii^t  in'fS&at  ^otm,..  then  to  rolls  [scrolls]^  arid  . finally  in': 
codex  nfoi^'4  .:--it  ]iras  'tfe%,ffom^'t^  long  -stalks  of  the  plant  by  •'  ' 

that  name,. '^ho^e’^lp  or  pith,  cut  in  long  and  thin  strips,  was  stacked 
in  two  layers  and  in  c..rpsse.d.  fashion,  and  was 'then  hamms^ad  ^Ind  smoothed. 
This  produced  a  ilejcible,  thin,  wd  compaiatively,  resiStaftt.  bright- 
yellow  ■sh^et'whl^.Wa  might;^  to  a^tbin  sheet  of 'plywood.  ' '  - 


.;r-  '  -  'Arourid’the  year '2006'^  the  Egyptians  came  vq)  with,  another  ;  • 
script  carrier:  parchment.  It  was  made  from  mtanned  skins  (of  -variovis 
domestic  animals),  which  were,  only,  stained,  scraped,,  and  polished- and 
which  became  ^ite  .useful  -arid  duiable  script, carriers.; ■  Parchment  iras 
used  dlso -in  the  lies t,  but  papyrus  found  hardly  any  use  there. 


in  the  Far  East,  ,silk,ws^  used  as  script  carrier  as  early  as  the  . 
thlrid  Cientu^  B.C.  People.' wrote;  pr  -.p^int^.. on-; It. with  brush  and  India ’ 
ink.  But  the' Far  Edst  is  "the  real  cradle  of  our  present-day  paper, 
thovigh  the  ^yptian  name  ®psK!Tus*!-,was.Jappll0rf.  it  later. 

The  Chinese  coupt  official., 1^foi  ,hpn...is  Uai^ied- by^^t^  chroniclers 
as  the  iihrentOr'  Of  pap4^r  (Ic^  A.D.).  ^t  it  must  be  assumed  that  Ts*ai 
Lin  only  put  the  finishing  touphes -.on  .a;  presuaahly.  centm'les-1^ 
develofmierit  process  r-  f;^cmi.  silk:  a^  te^iie'  fibers  to  plant 

fibers  i-i  arid'  thus  ppeated  ithe^new[;scrIpt^ carrier -w^  is  based  on 

separated  fiber  siilistahces  arid  on  the  mechanics  of  felting  or  matting; 
these  are,  by  the  \jay,  principles  which  have  remained  practically  the 

L  ^  - 


saifti  down  to  our  day*  We  night  also  menticm  here  that  Ts*ai  Lun*s 
|»aper  Imd  as  basic  svibstance  the  bark  of  the  mulberry  tree  and  the 
Ramie  fiber  (China  grass) >  though  textile  waste  (rags)  were  also  used, 
as  has  been  discovered  in  microscopic  examination, of  thousands  of 
Chinese  paper  s^ies.  , 

It  is  interesting  to  note  that  paper  already  during  the  ninth 
century  of  out  era  was  Used  not  <»ily  as  script  carrier  but  also,"  among 
others,  as  wrapping  paper,  and  even  as  toilet  paper  in  the  empire  of 
Harun  al, Rashid*.  A, caliph  of  the  twelfth  century  even  issued  standards 
for  vdrlotas  paper  formats,  depending  on  the  intended;  use. 

This  brief  twiew  might  suffice*  Let  us  now  return  to  the  present, 
but  let  \X3  keep  in  mind  that  Gutenberg *s  invention  and  the  development 
of  the  paper  machine  hy  the  Frenchman  Louis  Robert  (1799)  were  decisive 
milestones  in  the  history  of  paper  and  made  paper  the  iuportant  factor 
it  is  in  our  life  today. 

II.  CRIMIWaOQICAL  AMD  CRIME  BIVESTIGATIIOM  OBJECTIVES 

Continuing  along  the  line  of  this  topic,  we  now  come  to  the 
question:  I*Jhat  are  the  criminological  and  crime  detection  possi¬ 
bilities  and  objectives  presented  by  paper  today? 

¥e  must  commence  the  reply  to  this  question  with  the  principles 
of  tJ:e  delimitation  of  the  Objectives  offered  to  the  criminologist  and 
the  criminal  detection  specialist  by  paper.  Let  us  note  here,  ]:y  the 
way,  that  it  is  not  necessary  and  that  it  is  not  intended  here  to  go 
into  the  theoretical  delimitation  of  the  concepts  “criminology*  and 
“crime  detection,*  These  interlaced  boundaries  in  practice  lead  hardly 
to  any  conflicts  as  to  respective  fields  of  conpetence*  It  is  in 
practice  immaterial  to  know,  for  instance,  where  criminological  sign 
or  mark  search  ends  and  where  crime-detection  sign  identification 
begins.  Even  within  the  realm  of  sign  identification,  one  can  often 
or  most  of  the  time  not  recogniee  with  absolute  certainty  where  its 
criminological  aspect  ends  and  where  pure  crime  detection  begins* 

The  following  principal  objectives  and/or  traids  can  be  outlined 
from  our  criminological  and  crime-detection  observation  point: 

1,  The  recognition  of  the  type  or  garade  of  paper,  its  structural 
and  chemical  properties,  etc.,  i.e*  a  sort  of  “system  determination* 

(see  note)  designed  to 

(a)  define  the  place  or  places  of  production  (possibly  also 
of  sale)  of  the  paper  —  as  a  bridge  to  the  user  of  the  paper  who 
interests  tis .  in  the  detectiew:  of  a  crime  —  and 
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.  ^  {h)=  prodxictio^^^  time  of.  {period  of.  the  *;^pef  prodwt  in 

t  (Note T  “System**  Is  a  crime  detection  tecttilii^e  coni^t 
conventional  origin  that  is  supposed  to  Include  all  those  charactie’ristics 
^ioh,  ^e  .i.t4)oss.ii)le  -to  Identi^  a  material  or  an  Object  with  respect 
. .  ^  jji'O&ctlon-pla^^^  p.eriod,  p^pulii^  of  tltili^fation. 


.  r  ■  • . 


;*  A-  .• 


. .  2V  f^ejidentilicatlon  of  a  ples:^! 'of  paper  (T*icfi  ijsl  td  Jt^me  a 

piece  of  wi'derice),  respectively,  its  association  wltiv  a 'cefi»in' (local 
.  or  prcp9Ety),r,Qrigijn  th^t  is  in  direct  or.  indireo.t,coi;^e,ctloti  with  the 
facts  ,wjt'^.  tee  1h^lp ,  of  comparison  rnkterialj,  /i^er^y  -  .. 

and  second,  the  form  conponent 
play  a  mostly  combined  foie. 


stock  certificatecdarricf,  etc.,,  has  become. the 

(e.g.,  of  a  chemical  attack),  or  at  least  an  attempt  at  it. 

.  ...  , The “  posaih.in  ettai™®®rit  of  these  main: pb^ 

.  .vcan  be  groped  as  follows  according  ■  to  the  coiplex  .oif  ^inborn'.*  char- 
acteristics., V',-;  •;  '  .  '  v- 

1.  ■  Acco:^ii^  ^ .  charac^  Which  Indioai^-.i^e  .so'^aile.d, 

"outward**  appehir^Ce  ifoitB  of,  the  paper.  .  .  .  ,  ..•*  v ; 

,  ; -2.  Accoidif^ito,  the  internal  .structure.  :  .  .;  v!r  :-. 

,  -  According  te. -the,  material  of  s.ubstence,q^ii ties'.  , 

The  **acquir^**  characteristics  are  te  be  made  the  subject  of  a 
separate  treatise,  and. so -should,  the., characteristics  manifestations 
which '  represent,  more  of  less  ’  i tipn.  .forms  to  ..the  -  ** acquifed^  cter- 

acteristics j  here  we  have,  first  of  all,  additiOnai,  production-con- 
-  r  ditioned  substance  or.  material  signs Ji;;a8,.we.li  ;as  . imprint  or  copying 

.  .marks .from  producti(»i3>^ptectesi“^.i,:®te»J!  te4?  4*'^9ihal  fopm 

marks.  ’  '  ' 


.  Before  we  can.go  into^this  vComplew  .of  .qw®stionSj  we. should  leam 
tee -tesi. important  ftetS/aboutVte^  of  ■teipsr.'with  respect  to 

substance  and  processing..  This  will  giye.us  tedts  ^ich  caii  serve  us 
as  key  elements  In  criminology  and  crime  detection  techniques. 


-  h  •* 
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..  .  U  ,  ,  A  III,  THE  mCffiUCTKSJ  OF  PAPER 

The'‘nece$sai:y  and  useful  raw  materials  for  paper  productidfi  — 
basically,  there  are  comparatively  few  —  are  the  following: 

,  A  'v  -  -v ^ : 

'  .'^  .wppd,., ’  '  ,.  ’ 

>trw,- .grasses,  and 

,V5iHp... papers /' v''. 

they'  are  tsinied  into  the  raw  materials  of  paper  through  corresponding 
preparation  and  processing, 

■  ■  •  ■  ' 

'  Once  we' have  these  materials,  we  start  the  fiber  extraction  phase 
which  leads  via.  the  half  stuff  phase  (beating,  soakii^,  drying, 
bleaching,'  etc.)  and  the  pulp  phase  (grinding,  mixing  of -half  stuff, 
filling,  respectively,  weighting  and  opaquing,.  glueing,  dyeing,  and 
neutralieing)  to  the  .final  phase  of  leaf  fonaation  (thrPt;®h  scooping 
by  hand  or  on  the  long-sieve,  round-sieve,,  or  cardboard  machine)  to 
the  production  of  paper. 

A;  The  Half  Stuff  Phase 

The  fiber  raw  materials  of  the  paper  can  be  subdivided  from  a 
chemical  and  technical  viewpoint  as  follows: 

1,  Rag  fibers  (rags),  respectively,  plant  fibers  of  a  non- 
lignified  kind. 

2,  Cellulose,  respectively  originally  lignified  (plant)  fibers, 
which  are  chemically  converted  into  pure  cellulose  fiber, 

3*  Lignified  fiber  material  which  finds  use  also  in  this  (ligni¬ 
fied)  condition  in  paper  production, 

•  Rags  as  Raw  Material 

The  term  rags  or  rag  raw  materials  applies  to  fabric  waste  con¬ 
sisting  of  cotton,  linen  (flax),  and  hemp  fibers,  i.e,,  nonlignified 
pl^t  fibers,  tttat  is  to  say,  tli^  originate,  either  froa  the  cutting 
Waste  Of  the  textile  industry  pr  from  old  clothing  and  underwear  and 
linens.  This  fiber  material  J^s  once  before  been  treated  mechanically 
add  chemically  and,  had  then  been'  loaded  with  for®i£^  Svbstances  and 
dirt  through  technical  processes. (finishing.  Impregnation,  etc,)  and 
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through  actual  usel  ‘It  ra^t- therefore  be  prepared  for  the  half-stuff 
phase  through  sorting,  dusting,  cleaning,  cutting,  boiling,  washing, 
arid-’bieathihg. v.;,-:,.;,...-...,  - 

i  rN; :  I'v  ^>.'1  'Vi"  .  ■  -  , 

Rag  paper  is  a  real  fine-grade  paper  which  is  distinguished  hy  its 
special  strength  and  durability*  It  is  therefore  used  primarily  for 
documents,  curtency,  and  other  value-hearing  paper.  This  can  be  traced 
back  to  the  advantages  inherent  in  the  rag  fibers,  whfph  are  originally 
pure  cellulose  fibers;  they  are  very  elastic,  pliable,  not  or  hardly 
hygrosc<^ic,  as  well  as  easiJ^  f ibrilabie  ;and- feltabler  -For  high- 
quality  rag  paper,  only  new,  unused  rag  material  —  i.e.,  material  fron 
the  textile  industry  —  is  used,  while  used  goods-i  ^feapeptively,  old 
iBg  material  . comes  into  consideration  solely  as  additive  for  rag-con- 
■■'tkiftihg’']^er«^^  '•'•■■'r'-.  -.t-  c-'-i' 

.  .  -  ;c: 

,  Accoj^i^  to.  their  origin,  rag  fibers  can  be  the  followii^. 

fim  seed,  shells  of -that' plants. 
ilinteiis; B^pdbial^  rag  -jpaper  or  industrial' •.fine-gtsde  ; 

paper  be  Considered  h^^  the  Winters  involve  a? ahort*^aAp  . 

'  'cdati^/J^iCh;  to  the  seed  siirface  after  the  'remp^^,  of 

the  actual'- cotton "f ibefs.- .vo  j-.;;.,:' 

Linen  and  linen  fibers,  consisting  of  the  bast  cells  of  flax. 

Hettp  fibers  which  arc  especially  easily  feltable.  .  . 

Jute  and  manila  are  East  Indian  plant  fibers,  consisting  of  bast 
cells  which  are  used  for  the  production  of  sacks  as  well  as  rope  and 
cofdi  '  C  ■' 

...  But  animal  fusers,  such  as  wool  and  silk,  are  also  used  in  social 
cases  (e.g.^^  as  dottlii^  "material) .  •  ^  i  . 

Qellulose  as  Raw  Material 

As  we  indicated  earlier,  cellulose  is:  made  up  of  plant  flb.e.rs 
which  were  released  fron  their  original  lignification  state  by  means 
of  a  chemical  deconposition  process  and  i^ich  were  thus  turned  into 
pure  cellulose  fiber. 

■ " :  '  ih^  most'tmppi^^  source  ror:  thc^  exteactlon  of.  this  raw,:  material, 
t^iepect^  the -timber  of  our:' forests*  Forlo,ng- 

'  'f.ibef '  ceilulosCy  evfergreerif-wood,--"such  as.  the.  fir,  the  pine, 

tod  the  spi^c^.-  Shoft^-fibcr  f soft)':cel:luto”se  is  extracted  from  aspen, 
'popiari  ahd  idifte  poplar;-  if  'it^is  t0'bc:;l4rder,'--^  is  taken  from;  the 
beech.  some  other  couhtrlesy  chestnut- trees,  birch  trees,  and 
eucalyptus  are  vised  for  the  extraction  of  short-fiber  deciduous  wood 
cellulose.  .  ;  . 
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,  Accoi^ing  findings,  otir  domestic  timfadr  consists 

of  (about)  ^Q^  ceXluiose  and  5C^  noncelluiose  (30^  lignin,’  18!^  higher 
forms  of  sugar,  as  veil  as  2^  resin,  albumin,  and  ash}* 

In  the  case  of  timber  (and  straw),  as  in  all  plantsi  the  bo<fy 
consists  of  cells  surrounded  by  a  cell  membrane.  While  ih ‘the  cotton, 
linen,  ^  h^p  fibers,  the  cell  membranes  remain  soft  and  jpliable, 
toey  hartlen  in  the  wood  fibers  through  the  deposit  of  Wri bus' sub« 
stances  (resin,  bark-forming  lignin,  silicic  acid,  etc,)  which  are 
called- incrusts-* ‘  ‘ 

Here  are  some  more  cellulose  bodies  irtiich  are  hardly  ary  less 
.inqjortant*;  '  '  ■  ‘  \ ' 

Straw  cellulose,  ejctracted  from  rye  and  wheatstoaw  but  only  to  a 
minor  extent  from  barleystraw,  and 

esparto  cellulose  (esparto  grass  grows  in  Spain  and  Worth  Africa) • 

The  mechanical  pre treatment  of  the  Wood  (and  of  the  other  raw 
materials)  is  accomplished  by  hacking  machines  or  similar  devices. 

In  the  second  e;ctraCtion  phase,  we  have  the  chemical  decomposition 
(including  washing,  sorting,  and,  if  necessary,  bleaching)}  this  is 
designed  to  destroy  the  incrusting  congjonents  along  the  cell  membrane 
and  to  remove  them  or  wash  then  out. 

Since  the  quality  of  the  cellulose  is  determined  not  only  by  the 
type  of  raw  material  but  also  by  the  kind  of  deconposition  process,  we 
ought  to  mention  the  following  essential  ones; 

the  soda  process  and  the  sulfate  process  (alkaline  decomposition), 

the  sulfite  process  and  the  nitric  acid  process  (acidic 
deccMposition), 

and  the  soda-chlorine  process  (combined  decomposition). 

In  the  various  processes  of  chanical  decorapositim,  we  are  dealing 
always  wito  boiling  prwiesses  to  which  the  raw  material  is  subjected  in 
special  boilers,  wito  the  help  of  the  particular  boiling  liquid  used  in 
the  particular  process  (sulfurous  acid,  soda  ]ye,  etc,). 

For  the  sake  of  congsleteness,  let  us  mention  here  that  the  so-called 
yellow  straw  pulp  and  the  straw  half  stuff  are  -used  as  raw  material  of 
secondary , quality , 


fron  an*!  wh^at'l;,.  .  ■ 

stfawt(a!b^d  i'fe'Hs,  alad  mad^  com-stratf  and  othex^  grasd  tyj^s  icfrw- 
ing  there)*  ••.  -> 


Stfdw  bdlf/afetff"  dr  semicellu^.e  jare.  intennediate'^x^^  .  ... 
betwaeiv  ttie.  yellpx/  s^raw  on  the  one  hand  ^d  tJte  attaw-^^ 
oh  ttvd  d^er'l^dV’ straw-and  aeVeral  ddfeestic  igrasd; 
types  can  be;:|rod^  into  a:  straw  half  stuff  (as  additivajli 

Mechanical  Wood  Pulp  as  Raw  Material  (Mgnified  Fiber  Material) 

Amditi^  the  ^tdfials  idiich  are  processed  in  the  lignified  stai^ '  ‘ 
and  tdiich  are  called  « lignified  fibers^n  we  have  mainly  ,•>-  in  addition 
to  raw  jute  a:^  yellp^i?  ,s,t»w  pulp  —  the?  ttiechanidally  dbtelrti^  ^ 
"mechanical'  Wood  pUl^"(Wddd  cellulose)  from'  firy  apruce/  and  decid^^ 
woodj  here  the  wood  is  transformed  and  ground  only  with  the  addition  of 
water  and  with,  the  help  pf  a  grinding  <ievic,e  -(grihdihg  stone)  into  a 
very  fine  Wood  jpdp%hiCh  is  ready  for  further  paper  production*  . 

The  "grinding  is  a  German  invention  .{Kellep)  fr^  the";^^^^ 

year  18H3;  ,this  is  In^ortant,  for  it  will  play  a  role  late 
perhaps  iitore in  the  examination  of  the  genuinehess  atid  age  '  ';- 
of  doctMents' aiid;'tiia.li.ke*  V  ^  _ 

While  in  cellulose  production,  the  wood  fibers  are  freed  ,on^. of 
the  undesi^le  incrusts,  (inclusions)  In  a  chemical  mainner  and  vhlle 
thus  the  hatinral  fibep",?]^  practically  retained^  ithej'.*^tiact ion 

of  mectmtCai'  wddd  pulp  dcoirs  'throigh  a  purely  ra  for 

the  purpose  of  the  (mechanical)  roughening  of  the  fiber  material*  in 
ttie  grinding  process,  to  be.sure,.  the.  wood  fiber  IS- torn  into  very  small 
parts^  but,  on  the  b^er  hand,  the  resin  and  lignin  components  (in 
oaitras t  to  cellulose) .  pemain  in:  ttie  fiber*  The; end'  result  therefore  , 
is  a  short,  brittle y  aM  hard  fiber  material  whi<di  is  only  veiy  little 
feltable  and  which  tends  to  beccme  yellow  soon  on  account  of  the  resin 
and  lignin  content*  TIw..yo*Jd  fiber  alone  cannot  be  used  for  the 
production -of  paper;  ’ the  addition  of  cellulose  though  ip  a  very  . 
small  quantity  —  is  absolutely  requlredv  But  certain  pertinent,  and 
appri^riate  developments  are  in  prt^ress  which  are  aimed  at  the  addlti-vie- 
less,  resjl^etiyely,  eeliulose«free;processlng::of  '  metaianical  wood^^ 

The  superiority  bf  the  gritwiing  process  (in  mechanical  wood  pulp) 
lies  in  the  j^loitation.of.  i^ej.quaptitiea  ava-ilable*  This .  adv^tage  . 
beCtmies" quite  clear  when/ti^"  sx&stanoes  for  the  tito  end 

products  with  each  ottier,'  From  1  cu  m  of  debarked  fir  wood  with  a  '  '  ' 
weight  of  about  UOO  kg,  we  get,  depending  on  the  quality,  2UO-280 
of  absolutely  dry  mechanical  wood  pulpj  in  the  chemical  process, 
d^ending  on  the  particular  decoitposition  process  employed,  we  only  get 
about  120-li|.3  kg  of  absolutely  dry  cellviiose* 


Depending  on  the  structural  characteristics  and  d^nding  dn  the 
manner  of  production  of  the  wood  cellulose,  we  are  dealing  either  withi 
\rtiite  ground  wood  or  brown  ground  wood. 

To  produce  the  white  mechanical  wood  pulp,  the  dried  roll  timbdr 
is  sawed  into  disks  and  then  ground  mi  grindstones  into ; a  very  fine 
wood  pap  under  mechanical  or  hydraulic  pressure.  In  addition,  we  dis¬ 
tinguish  between  a  coarse  mechanical  pulp  (coarse  mechanical  pulp) : 
and  a  smeary  hot  mechanical  pulp  (fine  mechanical  pulp)  ^  depending- on 
the  desired  grade  of  feltability. 

In  spite  of  its  struct\iral  characteristics  (short,  brittle,  and 
hard  fiber),  wbich  in  mbs t' cases  soon  leads  to'  the. friability  .of  the 
paper,  and  despite  its ,  great  susceptibility  to  yellowing^  ,  it  Is  never¬ 
theless  being  used  oh  a  large  scale  for  lixe  fabrication  of  ordinary 
paper  (e.g.,  newsprint).  ,  ;  . 

The  broTim  mechanical  wood  pulp  is  made  exclusively  from  pine  wood, 
which  however  is  boiled  prior  to  grindir^  j  this  causes  the  partial 
solution  of  the  incrusts  of  the  plant  fibers  and  the  cohesioh  of  the 
cells  is  loosenedj  we  thus  find  a  certain  chemical  change  In  the  wood. 
Therefore  the  broTm  mechanical  wood  pulp  should  be  considered  as  an 
interaedlate  Stage  between  the  white  mechanical  wood  pulp  and  the 
cellulose. 

Old  Waste  Paper  as  Raw  Material 

m  the  beginning,  we  also  mentioned  old  waste  paper  as  an*  important 
basic  material  for  paper  product! onj  let  us  recall  this  point  here, 
althot:gh  waste  paper  was  essentially  included  as  raw  material  or  half 
stuff  in  the  precedir^  statements  bn  this  stibject. 

Old  waste  paper  is  very  inportant  as  reused  raw  material  and  —  at 
least  in  the  form  of  an  additive  to  the  new  paper  or  to  cardboard  —  it 
helps  make  tjp  the  desirable  utilization  cycle  of  this  material* 

This  raw  material  is  all  the  more  valuable,  the  better,  respectively, 
the  more  uniform  It  is  sorted  out.  Of  course,  blank  unprinted,  white, 
or  single-color,  wood-cellulose-free  kinds  of  old  waste  paper  are  better 
for  processing  purposes.  Therefore,  waste  coming  direetjy  from  paper 
production  is  the  best  old  paper,  for  it  is  completely  clean  and 
hekogeneous  in  its  composition. 

In  this  connection,  it  would  seem  to  be  of  general  interest  to 
list  the  trade  terminology  of  the  most  inportant  waste  paper  types. 


Mi:Jcd  paI^^.J^4^paI?(ax>a^d•w^ 

Pcinfe  a'fi^  waste**'  .  ' 

Old  newpapers  - 

Picture  n^azipe^s  ;,•*:■  .  '  -/  ^ V'.'.J,' 

WeW'tt^sp^^rS'' ' 7 .  '{'.i 
Bright ncoloted|,!i>bpWbladin§ -'Chips-  '  ;  .  .  ’  ,  -.vi  y  .;: 
Leai^ie^Ksa^C^^.^^ste/- ■•  •• 'V  '  f 

Old  aoda%a^_i:'‘i^gs,-.  ,  i’ >;■;  •'■•i- •■-•  ••■■■■  ■■ 

DaiJi  ;heia|i  ■ 

Bright  hemp  .  . 

Original  doc\mmt  .j^pcr  (including^  coloted  doc^ent  pa^r)  .  V  ' 
liihite';bohd''papCt:;'(a-)  as.sorted  ■■■■• '•  -if  - 

'xc  frige -of  ci-'-i-y  - 

Letterredwicpa'cjiii^rj^^^ 

(subdivided  aecbxding  to  certain  assortment  categories) 
Heavy-duty  paper  cuttings  or  waste  (e.g.,  paper; bags) 

'White  cellular  pasteboard'iwaste. '  ^  '  - ='  ! 

Wood-wobtefnihg  .vhite.c^^  -  •  ■  f  ' .  '  'f 

Wood-free-'iffilte’';chip4.v^  r.' 

Hollerith ‘darteV,.,,'.'.  '  'v  ‘ 

Business  l^gjrS'^^.j^ ,  poyers  or  register^*'  ho  wood  contefit  "  " 
Synthstic;'paf%f'''wa?,tev:,  ;-r 

Looseleaf  filiarb'  '  . 

Manila  carton  ■ t.;:-..;. -r..;  ;  .\L; ■  ■  - 

Tickertape  ; -  ■  '• — ' 

Phone  directories 

Colored  paper  ■■■■  ;'■  .  v;-v' ■  I'''.''  ' 

Wall' papcby/''^;  'r 1  ; 

Used  weaving  ^d.l'spl^hlng  spindles  , 

*  .  . 

This,  essentially,  is  the  half  stuff  p^e  .of  paper  production  in 
outline.  .  '.  r-'-.'"- 


The  degree  of  dccoa5g(>sition,8ndxaf*bl^chir^j  the  structural 
peculiarities  of the  ittdiyiduairfiber  . materials,  e.tCc,  are.  of  great 
in^jortance  .to  the  j^iter  to  ..be  produced#  ^  '  materials,  are 

therefore^  selected  aCcb^iif^Jy.  and  are  'either'gronhid  in  .a  oertain  per¬ 
centage  ratio''  in  the  pulp,  h  in'  several  fwlp  beaters 

The  separate  grinding’has  the  advantage  that  every' fiber  can  be  ground 
in  accordance  with  its  peculiar  characteristics.  ...  . ,  ..  " 

In  the  production  process:  diactissed;  hi  t^^^  half  stuff 

materials  are  not  yet  sufficiently  broken  down  to  reveal  the  degree  of 
fineness  commensurate  for  proper  felting.  Th^  must  be  subjected  to 
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further  crashing,  grinding,  and  and  to  glueing,  filling,  and 

dyeing  In  order  to  become  ‘•pulp"  in  the  end  and  to  be  ready  In  this 
form  for  the  final  phase  of  sheet  or  paper  web  formation. 

The  various  half  sttiff  materials  mostly  come  in  the  form  of  bales 
or  rolls  and  must  be  chopped  up  in  advance  by  special  machines  (tearing 
machine,  defiber ing’ machines,  edge  or  pug  mills, ..etc*)*  ^ 

Cteie  ”pulp  beater**  usmlly  can  hold  100-600  kg  of  material.  The 
grinding  is  done  in  a  trough  (with  an  oval  ground  plan),  in  >diich  the 
material  is  made  to  circulate  by  means  of  separation  and  guidance  walls* 
We  have  sii^le-channei  and  double-channel  pulp  beaters  equipped  with  . 
stone  grinding  tools  or  steel  or  bronze  knives*  The  grinding  material 
gets  between  the  rotating,  knife-studded  roller  and  the  beater  plate 
(a  bunch  of  fjxed  knives)  and  is  chopped  up  gingerly  by.  the  scissors 
effect  of  the  knives  of  the  roller  and  of  the  beater  plate. 

The  various  grinding  grades  can  be  obtained  ty  varying  the  interval 
between  the  knives  of  the  teller  and  those  of  the  beater  plate j  the 
range  extends  from  acttial  cutting  up  (scissors  effect)  all  tiie  way  to 
ihe  squashing  of  the  fibers  i.*6.,  from  **coarse**  to  **smeary“  grinding* 
These  two  grinding  grades  are  further  subdivided  into  *•  short**  and 
**long.** 


In  keeping  with  modem  industrial  practices,  paper  fabrication  has 
been  conqsletely  mechanized.  There  was  hardly  any  room  left  for  the 
oldtime  papermakerj  neveriheless,  even  today  every  fine-grade  paper 
factory  must  depend  on  the  pulp  beater  operator  and  his  personal 
individual  knowledge,  since  thicker  or  thinner  material  furnish, 
changes  in  the  adjustment  of  the  grinding  tools,  and  coordination  of 
the  grinding  time  are  of  decisive  importance* 

A  paper  consisting  of  coarsely-ground  material  is  soft,  woolly, 
and  absorbent,  and  has  little  strength}  it  hardly  has  any  *‘tone**  (e.g., 
blotters  or  filter  paper). 

Sneary  grindings  produce  a  glassy-tiansparent,  very  strong,  and 
good-gripping  paper  (ecg.,  pergamin  paper).  Long  and  squashed  fibers 
produce  a  paper  with  clouded  transparence  and  great  strength* 

The  most  used  grinding  gmdes  are  coarse  long  and  smeary  short. 
Medium  grinding  grades  are  preferred  for  writing  and  printing  paper. 

The;  grinding  and  the  material  mixing  are  of  utmost  in^jortance  in 
paper  production,  for  they  give  the  paper  the  desired  qualities  and  its 
peculiar  character. 
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.  :B^C  theriy^cilia^’ materials  of  paper  production,  J.e,,  the, glueinfl, 
filiii^,  and'  l^^l^jnai^rials,  exercise  hardly, .«iy;;iess,iijfiu^^ 
the  character’ and  d^eability’ of  the-paper. 


'  ,The./^i^.ii^  the  tfa^rial  ■  ■  ■"•••  • 

;•  -.y  ■'  '  ’  '  '  ■*',■'■;>■■■•■ -I  f-'.i  ■'!:•;.;••  ^u.-  ^  ^ !  ■■ 

For  the  mdaeniv'  the  paper  material  is,  sti We.;a  ’h^ytna;  ’ 

ma.^' pox^s>and  consisting  of  individual  fibers  which  can  absoih  and 
S9aH-|®r^^X-iictu,i!ds|:so  that  this  paper  behaves  spQoge»,,  But 

.;  th0  ;  9i^iiy  is;;^<^ii«d’ w  blotting  and  .fimr  ^Efer  jjwd  i^ 

absorbent,-  P^eri!,. lid  yulcahiaed  fiber  and  parciffient,-fau Ji^terif 
cfequipian^i:  for  mds^  pSper  types.  iS  .thatj  thb;,  liquids -pla^^ 

their  st^f^ce'r^rd.presei^d^i^^^  sha^ly- dellnea,ted  ipm,t,.this,;i^ 
atl^4!^4^  tbrtugH  ttib  gi^  cf  the  psper,'  a-.pt6.cess  .In-'idjipn ;  ^e ' , 
paper  Is  ii^|e ,.  residtsutt  against  the  peneta^tlwt^of  •liquid  tp 
desired  degreej  tMs  Quality  is  called -the  flbondlj^.  j^tr^ 


An'^QChdf'Xn^jtdeh  in^  this  field  was  thSt,.of:,  paper^her-  Illlg  of 
^bach  .  in  ^pi'eat,  who  in  18o6  replaced  animal  j^lue  with  res  in 


“ftie  art  of  glheihg  the  paper  c<msists  in  s.o:)Ml:xlng;the  mate^ 
mass  with  the  resin  or  resin  milk  that  the  fibers  are  conpletely . 
;enyelpped,  wi.:tt)iput  hgwever  even  partly  losing  their  feltability  as  a 
result!  r^k^rjl,; eonsistenty  and  eoheslon*:  of  the  f  iber  mass  must 

be-.,j^rpyed.r.^>,'/;-/^^  -i- .■■  ■ 


ft».-ppbces4.df  introducing'  the  resin  glue %into., the  ^teripl  mass 
and  to  -glua  it  called  »ve§etalf  glueing*;  In  contrast  to 

this,  the  glueing  of  the'  surface  of  ready  paper-  by  «eans  of  an.  animal 
glue  solution  is  called  *<ahliifflF  glueir^.  >.  '  ^ 


as  material  glueing  and 
something  else  again  called  Surface  glueing;  .¥e  might  also  .inentiori 
here  that  the  resin  glue  alone  does  not  suffice  to  give  \is  certain  ■ 
qualities,  of.  pE^per*,  It  must  therefore  be  given  such  additive  as 

animaX  glue'i  .'tdiich  liiprbVes -the  strength,  hardness,  and  . erasure 
resistance  of  the'  ixiper!'vhl<h  i^eS!i^ 'that  one  can  attain, the.  desiipd 
.  erasure  sensitivity,  pf  a  paper  In  certain  cases  by  means  of  a  corras- 
.•pondl^^tir^j 

;  , :  ,  Starch,  xhigh  gives  toe  paper  what  the  paper  csqpert 'calls  “grip" 

..a4d.fl;tone4},!,y^y'y"?:y,,^^^  .r',' . 

wax  glues,  which  are  intended  to  promote  the  surface  gpasisi^cy 
and  flat-lying  characteristic  of  toe  paper; 
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water  giassj,  for,  the  improving  of  the  hardness  and  smoothness  of 
the  paper;  ■  ■ 

paraffin  glue  (in  the  fonn  of  emulsions)  with  ttie  addition  of 
casein,  among  ottiers,  which  makes  the  paper  softer  and  more  water- 
repellent;  .. 

artificial  resins  for  greater  moisture-resistance  of  the  paper,  etc. 

The.  Filling  of  the  Material 

Fillers  have  the  following  tasks:  to  fill  the  gaps  between  the 
fibers, .  respectively,  the  pores  of  the  paper  and  to  assure  a  smooth 
surface;  to  make  tlie  paper  heavy ^  to  improve  its  ijuality,  to  make  it 
more  opaque,  and/or  to  reduce  its  transparency  tO-a  useful  degree;  to 
make  it  soft  and  pliable  for  particular  printing  purposes;  to  give  the 
paper  a^ pure,  white  color;  to  improve  the  smoothness  of  the  paper, 
respectively,  the  glazing;  to  fill  certain  types  of  paper  so  much  that 
Wiey  will  have  a  certain  flaccidity  and  noiselessness  (paper  for 
programs);  to  regulate  the  combustibility  of  the  paper,  Sog,,  cigarette 
paper;  to  adjust  the  weight  of  the  paper  and  partly  also  to  make  the 
paper  less  ejcpensive,  since  most  fillers  are  a  lot  cheaper  than  the 
fiber  materials.  (Here  it  must  be  noted  that  a  part  of  the  fillers 
runs  off  with  the  traste  water.) 

The  enumeration  above  shows  that  the  quantity  and  quality  of  the 
fillers  also  deteiroine  the  utilization  and  quality  of  the  paper.  For  this 
reason,  it  would  seem  to  be  a  good  idea  here  to  list  the  fillers  that 
come  into  emsideration, 

(a)  Silicates: 

altiminum  silicate,  alumina  with  silicic  acid  (kaolin, 

porcelain  clay,  china  clay) 

magnesitto  silicate,  magnesia  with  silicic  acid  (talcum) 

magnesium-calciura-silicate  (asbestine) 

.  (b)  Sulfates; 

calcium  sulfate,  sulfate  of  lime  (gypSuia  fillers) 

crystal-water-cqntaining  calcium  sulfate  (brilliant  white 
or  ground  gypsm  satin  white) 

crystal-water-free  calcium  sulfate  (annaline) 


'  ^  'of  '  (hoa\^  siar,  -hlanc  fixe 

or  pemanent  white)  . 


(c)  '  C^bpMteS  (car^^^  •  •/  .:  r  ;  ;  '  i  :  ^ 

magnesium  carbonate,  carbonate  of  magnesia  (magnesite); 

(d)  ’’Oxides  (M^tai-dxj^i^  canbiiations)  '  ~  -  .  i-.  i  - ' 


titanium  white  (titanium  oxide,  raixtures?  *^  tit^im^^^ 
and  blanc,., fixe),  ... ,  .  ,  _ 

Leb  "r^tb  :h@H^  of  t^e  miheraJ^^  subatance  .  ; 

remainina:  ib  is  ej^ressed  by- ttie  ash;co^ 

paper j  back' to 'this;  •.■  •;=■.■■;■:■•■■  ■'■■•.••• 

,,.,It  .ik  now  what  tremendous  ntfeaber  .of '.variations 

and ‘^ian^  l^S  i^ajde;.j5pssibie  the  fillers- and  what^conclusibna  . can  be 

dr^  f^. ''ihi;sv’'-'\.  ' •;,■.<• 


Jtest  ^pei?  tyjjeS  contain  ii^estUff  additives  in  c^e  form 'or:  another j 
these  sxibstances  are  added  to  give  the  paper  a  light  tone  .  or  a  deeper  -  • 
color*  l^hia.^  .one  of  the.  ®o.st  d^ficult  Jobs  in  ^perraaking. 

'  The.\<?p^9rihg  cf'’^  is  6oordinatcd  with 'its  utilization  • 

purpose  and"  the  ^estuff  is  so  selected  that  it  will  be  adjusted  to  the 
composition  of  the  paper  material  and  that  it  will  meet  the  requirement . 
for  genuineness  (bleaching  resistance,  alkali  resistance,  acid 
resistance,  chlorine  resistance,  water  and  steam  resistance, . lacquer 
and  veneer  resistance,  ryd^ing  resistance,  and  heat  resistance). 


The  degree  of  whiteness  of  the  paper  is  increasedi  through  dyeing: 
with  SQlubJ^.b^lue.,.  red,  or  violet  d^s  or  with  pigments  (Indanthrcn) 
or  ultramarine,  Ttiesfe  dyestuffs  com^'nsate  'f Or  the^  yellow  compon^^ 
of  the  paper  materlalj  this  results  in  a  grey  color  which  looks  better 
to  the  human  eye  than  the  yeilow  t»heV' '  ^  ^  ■' 


Through  the  addition  to  optical  xdiite  tone  (blanci^hoies)  ^  .so- 
called  f luores.c^e  bodies  --  bleached  paper  materials  can  be  con¬ 
siderably  brightened, 

The  acidic  dye;^,  iflifCh  are^^^^  CuStikaj^  for  the^^^^^^  of  the 
mass,  are:  tar  dyes  (anal in  d/es)  and  inorg^ic  dyes  (mineral  dyes). 


C.  TM  Fi^l*-?hasji;.-  •  .  . 

Now  the  piilp  itself  is  ready;  we  have  the  “ttib-ready«  material 
Which  is  nbw  to  be  moved  to  the  sheet  formation  phase* 

Sheet  formation  is  accomplished  through  "scooping  Hth  tJie  handM 
dr  by  machine*  ;  - 

■  One  might  think  that  this  age  of  technology vef  ours  would  have  no 
room  anymore  for  hand  scooping.  But  that  is  not  the  case  siiice  even 
today  a  few  paper  factories  produce  genuine,  hand-scooped  paper  in  a 
similar;  though  improved,  manner,  compared  to  the  oid  hand  papemakers 
prior  to  ttie  invention  of  the  paper  machine.  In.  view  of  the  small  role 
played  by  hand-scoojped  paper  today,' we  shall  discuss  this,  manner  of 
productith  very  briefly.  One  must  not  forget  that  hand-scb'oped  tub 
paper  even  tod^  represents  the  best,  most  durable,  and  noblest  in  the 
paper  industiy.  From  a  tub  In  which  we  find  the  correspondingly 
prepared  pulp,  sheet  after  sheet  is  scooped  out  by  hand  with  a  hand 
scoop  form  (drum)  —  just  as  in  the  old  days  —  and  is  then  air-dried. 
This ^ tub  paper  has  the  characteristic  (rough)  deckled  edge,  which  is 
conditioned  ty  the  scoopii^  work  and  the  scoc^ing  frame.  But  this  kind 
of  paper  can  also  be  made  by  machine,  respectively,  with  the  tub 
sifting  drum  machine.  These  products  can  hardly  be  told  apart  from  the 
really  hand-scooped  tub  papers, 

•  Let  us  just  mention  here  that  a  hand-scooped  tub  paper,  of  course, 
cannot  have  the  complete  planing  of  the  surface  and  the  uniformity  of 
a  machine-made  paper;  both  of  these  qualities  are  desired  especially  by 
the  printer;  on  the  other  hand,  its  quality  is  better  than  that  of  all 
other  paper  types,  as  we  said  before. 

And  now  let  us  take  a  look  at  the  paper  machine,  to  be  more  specific, 
primarily  the  Fourdrinier, 

In  a  very  short  time  —  Jtist  about  one  minute  —  this  machine  does 
a  job  that  borders  on  a  miracle;  froa  a  thin  pap  consisting  of  9^ 
water  it  makes  the  finished  paper. 

The  term  paper  machine  denotes  a  connected  and  coordinated 
Installation  (which  can  be  up  to  120  m  long)  consistij^  of  various 
items  of  machine^;  it  makes  possible  the  uninterct^ited  production  of 
paper  in  a  continuous  opvjrating  procedure.  The  operation  of  such  a 
machine  would  seem  to  be  of  interost  also  within  the  scope  of  this 
treatise;  xre  shall  therefore  describe  it  briefly  in  principle. 


The  tito-rea^  material  for  paper  production  is  moved  frcp  the 
miking  p4lp  beater  to  the  machine  tub  or  tee  stirring  tUb’  idil'ch/at.’tte  • 
same  time  is  a  stetege  Fm*  her«,.  tee -material  is  moved 

for  instance  ty  means  a. scoop. mechanism .inte  te^ •?*S^Fi4l  ®ikihg  ' 

box  for  telnnii:^  With  return  water  from  the  paper  mkchiiie. '  ' 

The  material  and  water  mixture,  whose  de^ity  'ted'  quteti%"iS 
in5)ortant,.  is  then  fed  into  tec  Wraaterial  catcher"  and  .the  "sand  •  " 
catehe^  "in  Older  te'give^.^  thick  material  and.  to. eliminate  all 
heavy  ted^^^'-C(k^)(totete  ,  ■  V^  '.- .'IV' ^ 

catehcr"  goes  into  acticn;  there,.'  Ill  cd^tee  aitid  ’  ^  ■ 
khot-fo^ing  fibers  arC'' removed  from  the  material*  ’V 

...After,’ it; ie^^  catcher,  tee  material  fiOvrs  yid-tee^ ^ 

material  foi^aid'ted^  which  consists,  of  format  cart.  aM  grating  bOartte, 
to  tee  d^‘[Si<^-K^-^  intended  to  regt^te  . tee 

onflow  speed  ^  which  must  be  adjitsted  to  tee  dperatingV 

Spccclm  >  .  .•  .  ^  ■■ 

■  .4-.. .■  ■  *  , 

The  sieve  .of  ‘ a  'teper  'machine  is  woven  of  fine ,bcoha»  Wires  diW , 
moves  cpOtinub^^J^r  t^  rollers  whict|  are  pitt^ted  te  t^^ 

same  ICvel’ (tee  brdast  roller  and  ,  the  .suction,  respectiyeiy,'  dOuch 
roller).  The  length  of  the  sieve  is  determined  by,  teel.particuiar  , 
functi^s  to  be  performed  and  may  amount  to  15—32  m*  The  pap®t  sheets 
are  formed  on  the  sieve  which:  is  limited  .right  and  Ipft  by  rib  flanges* 
This  sieye  '  fi'_rtheimore  performs  a  -lateral  vibrating,  dr.  shakir^  motion 
which  .is  int®n<ic<i  to  ■  assure  a‘  later  felting  of ;  the  fibers  ,ahd  a  betterj 
respectively  ,  HOmbg'teeous  transparency,  pf  the  paper,  ■as''''tee  paper  material 
glides  foCTrardo  ■  .^.V:-  .-VV  '  VV  '  ' 

The  first  half,  of  the  sieve  is  carried  by.  tee  so-called  register 
rollers  which  serve  for  the  drainage  of  the  paj^, material*  They  are 
followed  by  the  so-called  suction  rollers,  v/hidh  are  intended  further  to 
drive  te®..g®ste  the  register  rollers  hy  means  .of  .undeipressvire* 

Inside  the  suction  part,  we  have ,  the  paper  .blank  or  egoutteur 
[draining]  roller  which  is  covered  with  a  bronze  wire  mesh*  This  '  • 
drainings roller  Is  supposed  to  level yffte®. irregtilaritles  In  the 
surface,  of  the  pateb’Wte2ax4'furteer::te-  i^  te®  transparency;  But 
tels  teli®d  tetete  produotipffi  of  water  raarks,  if  destied. 

^  teis  .roltef  We  ettete  deaired  figu3res,-.marks,  or  letters,,  teich 
are  teen  iiteressed  into  tee  moist. sheet  .pf'  pape^V  Which  make  te®  paper 
thinner  in  thede-  places,'  and:  whibh  1st,  the  v^tey  mark  shine  teicUgh*  ’ 

Then  the  paper  web  runs  over  the  suction  or  couch  roller;  further 
drained  and  solidified,  the  paper  web  is  guided  from  tee  sieve  to  the  wet 
press,  where  tee  water  content  of  the  paper  material  is  further  reduced, 
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The  so-called  offset  press  smoothes  the  paper  suriice  iiii  the  (still) 
plastic  condition  and  collects  the  paper  web  into  the  diyihg  pfebt  in 
which  the  rest  of  the  excess  \rater  evaporates  (with  the  help  of  eteam<« 
heated  diyir^  cylinders).  Then  the  water  finish  sets  in  the  paper  whicSh 
has  been  predried  to  about  80^,  if  «keen"  machine  finish  is  desited 
instead  of  a  noitnal  finish. 

Sometimes  additional  devices  are  built  into  the  drying  part  in 
order  to  facilitate  onesided  finish,  animal  surface  glueing,  coloring 
of  the  interior  side  of  Cheap  letter  envelopes,  application  of  a  coating 
mass  (as  binding  agent),  etc. 

Upon  leaving  the  drying  part,  the  paper  web  is  greatly  heated  and 
also  electrically  charged)  it  must  therefore  be  conducted  around  wie  dr 
more  cooling  cylinders.  Then  comSs  finishing  by  means  of  a  dry  finishii^ 
device,  consisting  of  stacked-up  polished  chilled  rollers.  In  sme 
cases  we  finally  have  also  a  longitudinal  cutter,  which  trims  the  two 
paper  web  edges  arvd  which  cuts  up  the  paper  web  into  certain  definite 
widths. 

Then  comes  the  reelii^  phase* 

Paper  types  which  aire  to  be  satin-finished  or  glossy,  are  also 
placed  in  a  roller  calender  whose  rollers  (tp  to  16  of  them)  alternately 
consist  of  highly-polished  steel  and  calender  paper.  To  obtain  high- 
gloss  i^er,  we  have  calenders  "with  friction.'* 

The  machine-finish  and  satin-finish  paper  types,  which  are  not 
reeled  up,  must  be  cut  into  sheets  of  certain  length  and  width.  Then 
the  sheets  are  sorted,  counted,  packed,  and  routed  to  the  shipping 
department. 

In  the  preparation  of  certain  products  of  the  paper  industry  — 
e.g.,  multilayer  paper,  pasteboard,  and  carton  —  xre  use  sifting  drum 
machines,  as  well  as  a  ccmibination  of  endless  wire  drum  and  sifting 
drum  machines. 

In  the  case  of  the  sifting  drum  machine,  the  formation  of  the 
individual  paper  tjebs  occurs  in  the  sifting  drums  located. in  the  material 
box.  A  joint  felt  device  picks  up  the  thin  paper  webs  from  the  sifting 
dnmi  and  couches  them  into  a  multilayer  paper  web*  In  this  manner,  one 
can  take  qui^litatively  ruiferior  material  for  the  inner  layers  and  better 
material  for  the  outer  layers)  this  is  being  done  for  instance  in  the 
production  of  duplex  or  triplex  carton.  At  times,  the  better  covering 
laj'ers,  which  may  also  be  colored,  are  produced  on  endless  wire  drums, 
while  the  inlsys  can  be  made  w  sifting  drums. 
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1^  cstirtons  can  aiso'be  laade  out 

of  several  of  through  glueing  together  on  ^bial : 

machinesi  these  paper  t;yrpes.  ■ 

There  are  other  processes  fot  tite  refining  of  pa,pef  and  for. 
the  production  of  certain  special  types  of  paper,  e»gVj  ' 

:,en^scd,  ^d  hainiaered  [peehedl  paper  (pattern 

and.  linen '■;«aa^S;S,i^>,,.r  ^  T 

cloth-centered  paper,  straw  laaterials  VTil^  glued-On  narrow- 
and  wide-<aeshed,.te:^i;le,f^rips,  ,  ..  ..  ..  ....  . 

,  ;  ; : effect;  .paper  j[ef|ekt. papier]  (botored  pattcme)^  ; '  *  t  ; 
■r  ,  colp,reE.|fper"(gy^  yeined,  and  metal  pa^r),  ;  ^ 

enWei  paper  thigh-qiiality  art  paper)/'-  : ^ 

impregnated  paper  (wax  and  paraffin  paper), 
industrial  fine-grade  p^er  (for  drafting  purposes), 
photo' ,psper,-8^; 

parchment  paper  (pergamih  aiid  vegetable  pairohment  paper). 

Our  statements  ^ so  far  shown  the' large  huaibef  of  elements  and 
con^ionents.  offered  iy  paper  bpth, with  aresi^ct  to  materials  and  to 
production  techniques.  From  this  large  riiicfcer  te  can  get  pointers  as 
to  place  and  time  of  production,  identity  with  a  comparison  paper,  etc, 
as  well  .as.  criminological  and  prime  detection  elements. 

The  requirements,  which  the  ]^;i^rmaker  seeks  to  meet  in  order  to 
accomodate  ihe  utilization  purix>se  aha  the  desires  of  ^  customer 
include  more  or  less  -those  requirements  which  we  must  set  vqj  in  order 
to  protect  a  particular  type,  of  paper  against  imitation  or  forgery 
(witti.  raspect  to  the  ebbtents  .bf  Ihe,  pai^.r  of  documentary 

and  value,  significance).#  A  pre^i^tive :  protecti.oh  bf  the  paper  —  from 
the  material  .or  produptim  angle  ,  thus  is  in^rativc,  in  the  manner 
in  which  it  is  conditioned  by  materiy  and  prod^  techniques. 

But  we  would  fall  shb^  ,C^  cb jectiyes  we  set  ourselves  ' 

here^if  wp  were  not  •tb'gd  iintb  typbs  of  pap<»'whfch  are  specially; 
produced  with  a  view  of  prerehti'ire  protecbibii  utilizatlai 

purpose  requires  a  certain  pfoduCtiOinal  protbetibn  technique. 
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Protectioii  -^giinst  . forgery  or  unauthorized  iiiiitatioh  cif'  bank  notzs- 
and  (ftther  carriers  of  values  iihd/or  staii5)s>  but  also  df 'iSentity  j^jjeifs 
(pasispo:^,  identii3|f  . cards,  etbt)  regdired  ^  froin  thfe  vlewpbint  pf 
piirpdsciUl.  preventlon  r-  tha  productiai  and  use  of  sb-cdlled  *’ check  . 
paper®  [safety  paper]  which  in  addition  is  intended' td  protect  the i.  ; 
mentioned  rfjjects  against  forgery,  regardless  of  whether  we  are  deal¬ 
ing  here  with  identity  papers,  otiier;documents,  checks, 'bills,  etc,' 

To  meet  this  re<^irement  ~  for  check  or  safety  paper  —  we  have 
many  possibilities  tpday,.  both  with  respect  to  material  and  to  production 
mettiods,  quite  ,ai»irt,frOT  t^^  use  of  code  Symbols,  Let' us 
discuss  the  most  ia^jorta^  of  these  possibilities.  ^We  Can  group Ittiem 
in  accordance  with  their  use  and  effects  /  ; 

1,*  Production,  Safety  Measures 

(a)  The  most  dbvi^  possibility  here  lies,  of  course,  in  the  fact 
that  the  choice,  conibination,  and  conqpohent  ratio  of  the  fiber  raw  , 
materials  has  certain  leeway  possibilities  which  can  give  us  the 
foundation  for  the  process  of  security  protection*  In  particular,  we 
must  think  here  of  the  quantitatively  and  qualitatively  coordinated 
admixture  of  types  of  fiber  materials  that  occur,  rarely  and  that  are 
therefore  hard  to  obtain  and  veiy  expensive  to  bly'*  In  ttiis  manner,  we 
can  set  up  the  first,  and  at  times  the  insurmountable  Obstacle  in  the 
path  of  the  forger. 

The  same  applies  on  an  even  larger  scale  to  the  auxiliary  materials 
and  especially  to  fillers.  Their  multiplicity,  Sdiich  we  have  already 
described,  and  .the  almost  countless  combination  possibilities  stamp 
ttiera  as  a  "very  important  security  factor. 

But  the  glue  and  the  glueii^  process  may  also  enter  the  piettire  in 
ttiis  cojiqjlex  of  safety  measures, 

(b)  -  The  so-called  embeddings  constitute  a  further  safety  possl-  . 
bility;  these  are  foreign  bodies  worked  into  the  paper  material  and/or 
into  the  paper  web,  i,e,,  components  that  are  foreign  to  the  material, 
such  as;  textile  or  metal  threads  (and  strips),  colored  paper  chips 
(possibly  provided  with  microscript),  stencilled  colored  paper  chips 
and  specially  prepared  mottling  fibers,  e,g,,  single-color  wool  fibers 
or  a  mixture  of  wool  fibers  of  varying  colors  or  hues.  In  this  case, 
we  speak  of  a  ®roass  mottling,®  Bub  there  iC  also  such  a  thing  as 
“surface  mottling®  j  in  this  case  the  material  is  strewn  with  one,  . 
two,  or  more  types  of  mottling  fibers.  This  sdfety  measure  likewise 
provides  good  pro'tection.  The  ■various  mottling  fibers  may  have  the  same 
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hue,  but,  due  to  the  coloring  with  chemically- differii^  dyes,  they 
produce  quite  different  reactions  when  certain  agents  are  applied  or 
will  also  fluoresce  dlf Terentiy  (laide.r  ultraviolet  light)  ’ 

Besides^- oife  -can  heaj^tJ^  these  fibers  in  certain  areas  iri  the^ ^ 
paper  web;^  -In  this- Case  ^^  ^ak  of  "Idealized”  mottling 

But- these  ■arte'  also  processes  according  to  tdilch  the  eiffieddi^ 
material'  is  'inserted-  between  two  couehed-together  full*<over  '■■vSbk'i  ■ 
or  it  is  placed  in  a  middle  web  which  alone  cemtains  the  «nbeddings. 


(c)^'  ^  mark  Into  the  ^per  IS-'onefof  tSe  • 

oldest  safety  wdasuresy  thdugft  IniMally  it  was  Intt^ded  ghfy-  ^'‘safe-’- 
guard  the  recognition- of  origiii  and  thus  constituted  m6stiy;a  ‘quaifty'-^-  -' 

index.  ■  ■■  ■  ■  :  -.>c 


Unfortunately,  the  water  math  —  whose  value,  mus t  %’nO  wBM 
underestimated  is  nevertheless  being  assigned  too  great  importance, 
as  security  factor.-^  -W^  the  signlfiCancefcif  the-' 

water  mathj  fOr  It  too  can  lie- Imitated  or  Simula tedi'  ’ <  h  .i<;-  .-  '  > 

ProduCtiOft^lse,  ire  dtsiin^ish  between  .  r-  •  .c  l  i  V 


genuine  (natural)  and 


■artificial  water  maths; 


The  genuine  water  mark  is  organically  tied  in  with  the  sheet 
formation.-  If -it  is  workdd - into  the  finished  paper  later -on J  it‘ Is  -aS 
a^tificial^Wa'te^-'ma^k.'■■■'■■^-■'  ...■■■'-j'  ;/>  •  -  -Vs'.: 

.  Vi:  Vk';-. r  ■>  i,,”  :  s-V" ' 

In  the  scoop  form  which  serves  for  the  preparation ->of-  hand«scooped 
tub  paper  —  and  on  the  sifting  drum  machine  —  the  genuine  water  maih 
develops  already  in :the  material  water.  The  signs  br  ^yi^ols,  soldered 
onto  the  sieve  in  zelief  or  embossed  in  depressed  form  oh -the  metal 
cloth,  from  the  very  outset  effect  a  corresponding  thickness  and  density 
in  the'^deposit  of  the  material  fiberw  in  these  places  j  in  this  manner  ‘ 
we  get:  particularly  clear  water  marks'.  .  ,:  >•  ■ 

In  case  of-  raised-  embossing  of  si#is  "(bn  i^'e 'metal' cloth ^of  t^^ 
machine),,  we  get  a  material  displacement  arid  h^Ce  a  bi?ight  SpiSt  .in  the 
paper  (bright-  water  wark)  on  account  of  Idie  paper  bei^  -thihifer  here, 

In  the  .ease  of  impressed  (Bflbossing,  larger  material-qt^tlties  col^^  ' 
in  the  area  of  the  pictures,  which  gives  us  a  dartt^ed  pof tli^ 'Ih 
paper  as  we  look  thr<x®h  It  (dark  water  mark)'*'-V  -k‘  .J  : "  '  ^ 


the  representation  of  so'^alled  head  nants^  preference being 
given  to  sprcalled.^shaded* .(plastic)  water  marks,  because  here  the 
interpl^  !betweerf;bright  end  dark  and  lietwe^''iight  and'  sh&dow.'Com.eS 
out  effective^.  'Such,  loiter  marks  are -very  hard  to  make  and- the^fine—  j 
ness  of  ^eir  iXhish,  ‘*lth  all- itd'hiiahees  of  ?shadlngj  .  has  artistic  ;  -i  ; 
value*  Here  we %vfst  ■ttie'ref^^  watch  ouV  net  mly  for.;  thei  outlines  teat  ; 
also  especiai^;ior'the;'shading^ 

The  ope^t£hg;proced&^e  of  the  longitudinal  sieyeimachlnei  with  ,• 
its  endless  Vellum  sieve  iidiich  is  exposed  to  great  bendin§>  does- not  .  : 
give  us  watir  mai^s  in  the  way^^^  them' £h  the  case:  of  hand  scooping 
or  from  the  Siftii^’dr^  madhi'ne  the  wire,  structure.,' .Which  is  , 

supposed  to  brir^  dbouf  the  imter  mark,  is  attached  to  the'  i^ttem.oj^ 
draining,  roller,;  ^^e’ Water  mark  is  thus  .inqjrinted  on  .the^  l.ongitudjinal,. , 
drt^  machine  from  above  (btitside)  into  the  s  till  wet  paperwebv 

The  difference  is  probably  clear  by  now:  in  the  first  case,  the 
water  mark  grows  organically  with  the  sheet  formation;  in  the  other 
instance,  it  is  iir^ressed,  intq  the'.hlmost  finished  paper  .shaet  —  .still . 

during  the  wet  phase.  It  is  probably  likewise  clear  that  such' a  '  . . 

water  mark '-cstodt  reveal  the  sane  clarity 'and  shaa^ess.as  tiie  first- 
mentidnedi  •  .j 

On  the  other  hand,  the'  artificial  water  marks  reveal  a  noticeable 
precisiohi  These  marks  are  today  beii^  used  on  a  not  inccaisiderable 
scale.and'are  subsequently  either  impressed  into  the  finished,  dry 
paper  or  they  are  produced  by  means  of  color  or  bold^f ace:  print,^  In  . 
the  fomei  case,  this  is  done  with  the  help  of  so->called  embossing, 
calendars  i^dSs  tlie  Water  '^A  on  the ’ready,  dry  paper  through.  - 
piurely.  ipedhanical  pressxire  (grey  mark); 

The  reader  paper  sheets  can  aleo  be  Inserted  between  so-called 
embossing  plates„  and  be  s\d>jected  t6  the  corresponding  pressure  in  a 
roller  press  or  in  a  cklehder,  i*e.i  in  a  plate  calender  or  in  a  press, 
which  then  gives  us  the  “iii^ressed®  water  mark. 

But,  as  we  said  before,  we  can  also  ^se  color  or  bold-face  print, 
in  order,  to  give  the  paper  increased  trans^rency  in  these  places  and  to 
cause  the  paper  to  create  a  waterMiark-like  effect  f&c  the  eye  as  a 
result  of  tlie  . incident  light,  i*e,,  we  can  get  the  effect  of  a  bright  - 
Water'mark, . 

:  ■  .  In  summary.  We  can  s^-^thd  following  about  the  “artificial^  water, 
mark.  Depending  on  the  manner  of  production,  we  speak  of 

color- or  bold-face-print  water  marks  and 
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embossed  water  tn^rks. 

The  so*<alIed  grpbved^roller  i^ter  mark  ^  something  in  between 
the  genuine  and  the  artificial  water  mark.  It  is,  of  course/  also 
produced  on  the  paper  machine,  thbugh  hot  m  the  sieve,  r®si«ctively, 
in  the  sieve  part  with  the  help  of  a  water  mark  iroller,  but  at  the 
end  of  the  wet  part  —  however,  before  we  get  to  thfe- diying  part. 

Small  rubber  rollers,  which  teve  the  particular  sigh  on  their  casing 
in  relief  form,  are  pressed  against  the  paper  with  corresponding  (light) 
pressure}  of  course,  we. also  have  a  counterpressure  roller  here.  Into 
the  still  moist  and  h^ce  moldable  paper  web  we  can  impress  the  parti** 
cular  sign,  without  however  —  as  in  the  genuine  vra ter  mark  dis* 
placing  the  fibers  laterally,  for  these  fibers  are  strongly  fixed  in 
position  bn  account  of  the  felting  md  can  therefore  only  be  pressed 
together.  The  grooved-roller  water  mark  has  the  advantage  tlat  it  is 
cheap}  water  mark  draining  rollers  on  the  other  hand  are  very  expensive 
propositions, 

2,  Safety  Measures  with  an  Optical«j’hysical  Effect 

As  far  as  the  technique  of  paper  protection  is  concerned,  it  is 
above  all  the  ultraviolet  rays  that  have  assiimed  great  significance^ 
because  they  can  bring  about  characteristic  fluorescence  phenomena  in 
certain  substances  or  bodies.  For  instance,  auramine,  rhodamine, 
brilliant  dianil  green  G,  urahine  (t/es,  and  blancophores  and  lumogaies 
are  distinguished  ty  especially  noticeable  fluorescence  colors.  The 
marking  of  genuineness  ly  means  of  fluorescent  chemicals  is  basically 
a  latent  form  of  protection/  because,  c,g,,  fibers  (substantively)  dyed 
with  a  blancophore  remain  colorless  in  daylight,  whereas  they  luminesce 
and/or  fluoresce  strongly  in  a  red-violet,  blue-violet,  and  blue-green 
manner  under  ultraviolet  light,  We  can,  of  course,  also  substantively 
dye  mottling  fibers  with  these  blancophores,  which  can  be  spotted  in 
their  noticeable  and  characteristic  fluorescence  only  if  we  use  an 
analysis  quartz  lamp,  Varyir^ly  colored  and  yaryingly  fluorescing 
mottling  fibers  would  give  us  increased  protection  against  forgeries, 

3,  Chemically  Acting  Safety  Measures' 

Chemical  genuineness  guarantee  emsists  in  working  (into  the  paper) 
those  visible  or  invisible  substances  (indicators)  which  are  caused  to 
produce  specific  color  reactions  or  some'  other  easily  determined  reaction 
with  the  help  of  certain  substances  or  chemicals  (detectors).  Such  a 
color  reaction  is  the  recognition  sign  for  the  genuineness  of  the  paper. 

Many  reactions  of  analytical,  organic,  and  inorganic  chemistry  (more 
specifically,  of  d/estuff  chemistry)  —  selected  according  to  the  degree 
of  difficulty  of  their  Identification  possibility  ly  means  of  chemical 
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and  physical  .ejtaminatiit®  on  the  part  of  the  forger  —  are  suitable  for 
chemical  protection  measures  9  The  less  known  and  available  these  means 
are,  and  the  more  difficult  their  chemical  analysis  is,  the  greater  is 
their  value  in  the  assurance  of  genuineness* 

Let  us  just  discuss  the  most  important  of  the  many  possibilities. 
of  chemical  paper  protection  through  coloring  in  the  calender  with  -  •  s 
reactive  dyestuffs  by  means  of  impregnation  of  the  paper  mass  with 
organic  nr  inorganic  agents,  e*g«,  with  metallic  salts,  or  tbrCughV 
combinations  of  the  two  just  mentioned  protection  methods.' 

The  eoioping  of  the  paper  by  means  of  reagence  or  indicator  colors 
has  proved  to  be  very  effect iveo  The  reagence  colors  show 'only  in 
combination  with  the  ccmtrol  substance  whether  w;e  are  dealing  with. the 
protection  dye  in  guesti on  or  not,  "  ' 

•  In  experiments  aimed  at  producing  chariges  in  writing,  overprints, 
etco,  on  the  paper  with  the  help  of  chemical  agents,  the  Indicator 
colors  immediately  lead  to  color  reactions  or  discoloring  which  unmask 
such  attempts.  The  homogeneous  distribution  of  uncolored  substances 
of  small  grain  size  within  the  paper  material  or  on  the  surface  of  the 
paper  is  therefore  of  special  value  because  these  materials,  on  the 
basis  of  their  special  material  qualities,  form  an  extremely  resistant 
dyestuff  visay is  chemical  agents,  such  as,  for  instance,  visavis  liquid 
eradicators,  as  soon  as  they  come  Into  ccntact  with  chemically  active 
substances. 

In  this  connection  we  ought  to  mention  that  we  Can  today  produce 
latent  color  prints  which,  for  instance,  during  an  attempt-  involving 
chemical  eradication,  react  with  the  so-to-speak  automatic  development 
of  colored  printed. characters. 

Let  us  briefly  mention  in  their  essential  outline  the  very  definite 
qualities  of  a  chemical  and  physical  nature  which  must  be  present  in 
the  forgery  indicators, 

(a)  The  indicator  substance  must  be  neither  volatile  nor  sublimable 
at  ordinary  temperature, 

(b)  The  indicator  must  be  protected  against  atmospheric  influences 
(light,  air,  carbon  dioxide  in  the  air,  air  humidity,  etc*). as  much  as 
possible.  This  is  quite  natural,  for  otherwise  the  occurring  changes 
would  cause  undue  suspicion  of  forgery, 

(c)  The  stibstance  must  be  as  odorless  as  possible. 
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(d)  The  fergeiy.  indicator  imist.be  nonpoisonous  or  at  any  rate, 
it  must  not  be  poisonous  to  a  dangerous  degreei 

(e)  The  forgeiy  indicator  must  not  clash  with  the  paper  sub¬ 
stance  (and  with  the  printing  dye)  and  it  must  not  have  any  qualities 
that  are  unsuited  for  the  paper  substance* 

(f)  The  color  indicator, should  come  in  a  very  small  quantity  and. 
should  at  the  same  time  operzte  very  intensively  and. Indicate  the  color 
change  very  quickly*  . 

.  :(g)  The  Just-mentioned  color  change  of  the  (primary),  indicator 
must  not  be  .capable  of  being  destroyed  by  any  chemical  or  physical 
agent*  ■ -In  many  casea,  this  requirement  can  be  attained  only  with  the 
help  of  the  secondary  indicator  —  which  protects  against  such  a  color 
change  or  reversal  or  against  such  a  destruction  of  the  indicator  color 
that  has  beowac  ^visible  --  through  reaction  in  the  second  phase  of  the 
forgery. ;attack*-  .  ^  . 

(h)  Both  toe  primary  and  the  secondary  color  indicators  mxtst  take 
effect  on  the  paper  as  deeply  as  possible^  so  that  they  cannot  be  removed, 
for  instance,  through  erasure. 

(i)  In  order  to  prevent  the  forger  frm  extracting  the  indicator 
prior  to  his  .forgery  manipulations,  the  indicator,  followir^  its 
penetration  into  the  paper,  must  be  insoluble  in  all  organic  or  inorganic 
solvents  or  must  become  insoluble  under  the  effect  of  light  or  air 

(or  also  of  chemicals) • 

(k)  In  case  the  color  of  the  forgery  indicator  itself  is  visible  " 
—  the  invisible  ones  are  of  course  to  be  preferred  —  a  marked  color 
difference  between  the  indicator *s  ovm  color  and  the  reaction  color 
must  be  assured. 

(l)  The  forgery  indicator  should,  of  course,  not  make  the  safety 
paper  very  much  more  expensive,  but  it  must  be  hard  to  get  or  impossible 
to  obtain  corsnercially.  The  forger  would  therefore  have  to  be  forced  to 
synthesize  it  first*  The  most  suitable  substances  would  seem  to  be 
those  which  could  be  invented  for  this  pvirpose  for  the  jmirticular 
special  case*  .  For  \mder  this  assumption  the  forger  would  first  have 

to  extract  these  substances  from  the  paper  in  sufficient  quantity  and/ 
or  isolate  it,  in  order  then  to  subject  it  to  a  tinie-constmiihg  and  highly 
esq^wsive  analysis  and  component  determination*  But  even  that  does  not  . 
give  the  forger  what  he  really  trants,  for  he  Imis  still  not  determined 
the  manner  and  form  of  synthesis  of  the  substance. 
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(la)  The  reaction  .range  of  the  forgeiy  indicators  shdUld  be  as  * 
wide  as  possible  and  should  include  oxidation  agents  (hypochlorites/ 
permanganates,  etc,),  reduction  agents  (hydrosulfites,  sulfites,  etc,), 
acids  (acidic  oj^lates,  etc.),  alkalies  (soda  lye),: etc-.  Wow,  of 
coursa>  this' requirement  is  extremely  hard  to  meet  if  jire;  consider,  e.g., 
that  a  ■soivenV  indi^  in  most  cases  cannot  be  insoluble#'  Here  ,  we 
can  oft^  get  help  in  the  form  of  the  previously. mentioned  secondary  ; 
indica-tbrsi' 

The  term  forgery  indicators  includes  all  those  substances  which 
not  only  indicate  a  chemical  forgery  attempt,  but  which, also  prevent 
toe  forger  from  succeeding  in  such  an  attempt.  Thus,  the  term  forgery 
indicator  also  includes  oxidation,  bleaching,  and  etching  medium 
indicators , 

The  previously-mentioned  surface  coloring  ought  to  receive  special 
consideration  in  this  connection  (i,e,,  in  connection  with  paper  safe- 
guardir^  possibilities),.  The  color  application  in  this  case  results 
only  in  a  thinly-<l/ed  surface  layer,  while  the  mass  of  the  paper  remains 
uncolored.;  Such  papers  furthermore  offer  a  not  inconsiderable  pro¬ 
tection  against  mechanical  and  also  against  chemical  attack.  An 
especially  interesting  variant  on  this  can  be  obtained  hy  running  the 
paper  through  a  so-called  Dessinier  [ptinching]  machine,  after  cueing 
and  rinsing 5  this  machine  does  not  apply  a  colored  pattern  but  merely 
exerts  blind  pressure  on  the  paper.  In  this  manner,  we  get  patterns 
on  the  paper  which  coincide  on  boto  sides  of  toe  paper. 

This  safeguard  method  at  the  same  time  leads  to  toe  (already 
mentioned)  codified  designation,  respectively,  protection?  here  the 
selection  or  adjustment  of  the  cutting  phase  is  handled  in  a  certain 
relationship  to  the  blind  pressure  design. 

For  the  sake  of  completeness,  let  us  state  here  that  a  code 
designation  consists  not  onJ^  in  a  certain  codification  of  the  designation 
but  also  in  the  place  where  this  designation  can  be  found.  It  must  be 
very  hard  to  find. 


m  summary,  vq  can  say  toe  following  on:  tpe  safeguarding  problem. 

The  genuineness  protection  features  must  on  the  one  hand  make  imitation 
attempts  extremely  difficult,  and  on  the  other  hand  facilitate  a  relatively 
easy,  undisputed,  and  clear  recognition. 

If  we  consider  the'  jiractical  effects  of  this  principle  in  connection 
with  the  discussed  protection  possibilities,  we  find  that  the  genuine¬ 
ness-indicating  qualities  of  a  value  or  doci|nent  paper  could  perhaps 
also  be  grouped  depending  on  whether  these  qualities  can  be  grasped 
directly  —  i,e,,  with  the  five  sensory  organs  —  or  whether  toey  can 


be  made  visibi®  indirect^  with  the  help  of  instru** 

ments  pr  ch<^ical  mPans  (and  methods),  W®  ?hall  corte  back  to  this 
rlate'r#', /’ 

,  >Icrhaye  ^howh' so  faf-  khich  mothers  ah^  pps^ib^llties  aire'given^^ 

‘  ‘f^o^n.^^e  material,  and  ^  angle,  in;  brder  Wpp^^  p&pei?;' 

agalMt  imi’^jijpn  (3*^^  order  to  produce  a‘ good- - 

safety  i^perV  iri  this  effort,  we  also’  indicated  theV^inater^alj  feimey- 
and  effort  to  be  e:q)ended  in  obtaining  a  complete  forgery  and^^iso^^ 
in  plimihating,  forggry  traces,  ,  .... 

, .  '  .fc-  '  ii^TiGATioM  icTHODs  MD  mm  Tm'rm'-  ■  ■■  ■- 

'  •  y;  .jjy  yDriM  cF,ipVEiJSMENTSf ; 

On  the  basis  of  otar  statements  made  hitherto  and  the  'information 
,oJ?tained  from^th^,  we  are  now  in  a  position  to  discuss  the  possibilities 
'  .aid  inypHigaiilW  me^ods  which  are  useful  in  thd  reedgriitipn  of  those 
chBractcristic  tlMdtures  which  can  point  to'  the  g'enuindness'dr  ':felsity 
■■ . of  a, ,'paper  ai<i.  Von  that  paper*  to  the  forging  of  the  serf;^,  ayn^olS, 
etc, .  ( Ipt  . da  ■  recall  ; at  this  point  the  objectives  outlined' ea’rlier), 

Ihe  aVpIi^ie  .tnyestigatlw)  methods  might  be' subdivided  Into 

XaV  chpwipdif. r 

"  '(b)  p'nysicpChemical,  and  ■  '  ' 

(c)  purely. physical  (including  optical)  methods. 

...,  , Of  course, /in  practice,  one  will  often,  if  not  always,  use"  combined 
;^ocedtires»  ,  '  " 

Earlier,  we  spoke  of  directly  ^  indirectly  identifiable  marksj 
it.  would,  therefore  be  ^vio\is  for  us  how  to  want  to.  try  to  describe  not 
!  oniy.the  recognition  possibilities  of,  the  crime  detection  exjteH  but 
oh  this  occasion  also  to  discuss  the  recognition  possibilities  available 
to  the  person  who  is  not  such  an  e^qpert,  *  - 

V  yhe  crime  laboratory  exeraination  of  a  paper  includes  the  following, 
(i)  '  External  and""'  . 

.  .  (.2)  internal  properties  (of  a  structural  character),  as  well  as 

yythe'. 

composition  of  the  paper. 


The  first  grouf)  (6f  the  external  properties)  includes  l^e  following, 
■  .  (aO  ’^aper  .yomat - 

It  is;  protiahljr  not  necessary  to  explain  this.  Let  us  just  recail 
ttie  possibility  that  a  certain  special  format  can  in  itself  already 
point  to  a  certain  source.  But  the  format  might' also  betiay  the 
original  utilization  purpose  and  tdiis  gives  us  a  clue  for  further 
criminal  .imrestigation.  Of  course,  one  must  not  accept  an  unusual 
format  without  further  ado  —  and  this  is  a  spec i a!  warning 'to  the 
layman.  Rather,  one  must  examine  most  exactty  whether  it  did  not  come 
about  as  a  result  of  subsequoit  trimming  and  cutting.  “ 

(b)  Thickness  of  the  Paper  (at  times  also:  Strength  of  Paper) 

it  is  often  possible  to  ••fecl'^  differing  thicknesses  as  a  lesult 
of  mere  « touch."  In  other  cases  a  measuring  accuracy  of  l/lOO  mm 
suffices,  such  as  we  can  get  it  with  the  customary  micrometer  screws* 

But  equally  often  we  also  need  precision  instiuments,  which  give  us 
measurement  accuracies  of  l/l,000  mm,  and  which  can  be  found  only  in  a 
properly  equipped  laboratory. 

Of  course,  one  does  not  absolutely  have  to  be  a  crime  detection 
expert  to  measure  the  thickness  of  paper* 

(c)  Weight  6f  the  Paper 

The  calculation  of  the  weight  per  square  meter  or  per  sheet  is 
used  by  the  crime  detection  expsrt  practically  only  in  a  so-rcalled 
system  identification.  Usually,  only  a  relative  determination  is 
necessary,  i.e*,  the  determination  of  the  con^arative  weights  of  two 
equally  large  pieces  of  paper, 

(d)  Daylight  Color  of  Paper 

Here  the  main  factor  is  the  skill,  or  rather  the  color  identifi¬ 
cation  skill,  of  the  human  eye.  But  the  eye  will  not  always  suffice 
to  discover  the  finest  nuances;  often  suitable  equipment  and  crime 
detection  experts  trained  in  its  use  will  have  to  be  employed. 

Differences  which  not  even  an  Q^e  trained  for  color  identification 
can  spot  can  be  pinned  down  with  highest  accuracy  for  instance  by  a 
curve  diagram  recorded  by  such  a  piece  of  equipment.  ' 

In  this  connection,  let  us  recall  that  artificial  light  is  not 
equivalent  to  daylight  and  that  the  effect  of  daylight  is  greatly 
dependent  on  diverse  factors,  such  as  time  of  day,  sun,  overcast  sky, 
etc. 
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i  •  oust  nbt 'for^^  the'white  of  a  paper  Is  dictated  by  its 

ijhite  content  and  that  the  latter  (by  the  way,  in  smy  i^dyed  paper)  can 
be  determined  by  the  e:q}ert  only  with  special  aids  available  in  a' 
special  laboratory;  this,  by  the  way,  is  a  very  important  task,.  . 

^(e')‘'''^_^rfab'e  Confoimation  _  l 

The-  lattef  can  be  very  manifold;  here  we,  peeid ; to!’  tbi^ Vbniy-  pf :  the 
roughness,  ^oothhess,  degree  of  smoothness,  etc*'^6oarser  confprraatloh. 
characteristics  can  in  most  cases  be  felt  by  the  palm  of  ^  or  by. 
^  finger  tips*'  Paper  e^gierts  in  tine ’^;aoqUlite  as to^iShih^  skill' iiii,  ,:  , 
feeling  even  very  fine  differences.  But  these  sCbjcCti^  methods  in 
crime  detection  technique  give  way  to  physical  devices, which  are extremely 
sensitive  and  incontrovertible  and/or  objective^  '  Th^VwCern  first 
of  aU,  ,  .  • 

paper’-'^pothhess;' and  then,  .  ..".r--. 

paper -'gloss,-  \ v ' 

Coarser  smoothness  values  can  be  detected  also  with  our  sense  of 
touch;  but  finer  values  can  be  determined  only  with  special  equipment, 

(Xre  of  tKese  devices  works  in  the  following  marffier.,  ;  pip  smoothness 
value  corresponds  to  the  time  in  which  10  cem  of  air  at  eh  under¬ 
pressure  of  1/2  atm  are  sucked  through  between  the  surface  to  be  tested 
and  a  highly  polished  metal  or  glass  surface  pressed  against  it. 

Of  course,  the  eye  can  in  n^iy  cases  spot  differences  in  the  gloss 
effect,  especially  if  these  differaices  aie,  ctasser;  but  . a  satisfactory ^ 
and  definitive  determination  can  be  made  only: with  a  physical  device, 

(f)  Impurities  in  the  Paper  (due  to  production) 

The  latter  can  bes 

splinter,  sand,  dr  mica;  as  well  as  . 

dirt  and  stain  fb^atipns/ ■  _  - 

Here  we  bught.  tb  mention  tdiat  an  untrain^  eye  will  easily  make  ,  . 
errors  precisely  because  thpse  impurities  are  easily  confused  wtthr  ‘ 
embeddings  coming  from  preventive  paper  protection  techniques. 

The  second  gr<n^  ‘(of  Internal  properties.)  Includes  the,  fbllowii^, 

(a)  ■Elasticity  and  '  .  ...  ..  . 
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(b)'  teaming"  strength. 

The  estauiination  procedures  for  the  determination  of  these  ti/d 
paroperties  can  be  conducted  only  with  devices  specially  built  for  this 
purpose*  Here,  a  cerfeih  role  is  being  played  by  a  prior  fiber 
direction, ‘re'Spectiyeiy,  grain  direction  identification  '(let  us*  just 
recalT  the' paper  web  on,  the  screening  machine).  Let  uS  also  remeifiber 
that  the  grain  direction  of  the  paper  is  also  of  considerable  inqjortance 
to  the  printer.'  Of  course,  the  fiber  direction.and  the  grain  directipn 
can  be  determined  Withimt  any  special  aids,  whereas  the  tear if^  strength 
cannot  be  SO  detennined.  , 

..(c)  >.  Folding' Resistance 

This  factor  can  be,  determined  only  with  special  equipment.  Its 
significance ’lies  maihly  in  the  sector  of  the  user.  But  the  crime 
detection  e:qpert  can  also  gain  certain  comparison  values  from  it. 

(d)  Bending  Resistance 

A  paper  strip  of  specific  length  and  width  is  so  hooked  up  in  a 
Corresjtonding  holding  device  that  it  foms  a  semicircle  (like  an  arch 
of  a  bridge);,  By  means  of  a  scale,  the  radius  of  this  semicircle  is 
then  reduced  (pressed  together)  to  a  certain  dimension.  The  weights, 
which  are  heeded- to  a|iply  'this  pressure,  give  us  the  comparison  value. 

(e)  Transparency 'of  the  Paper 

To  a  certain  extent,  and  if  we  confine  ourselves  to  coarse  com¬ 
parison  values,  xre  can  do  this  without  special  aidsj  otherwise,  this  . 
must  be  dOne  photoelectrically  with  the  help  of  a  selenium  cell  and  a 
special  gal*vanoraeter,-  or  also  with  the  help  of  a  spectrophotometer, 

(f)  Structure  of  Paper  Mass  (in  Translucency  Test) 

For  this  we  need  a  suitable  light  source  and,  if  necessary,  also 
corresponding  magnifying  glasses. 

In  many  types  of  paper,  one  can  recognize  the  sieve  pattern  and  the 
water  mark,  if  any.  ^t  it  will  prob^ly  havo  .to  be  left  to  the  trained 
crime  detection  expert  to  tell  us  *whether  we  have  a  genuine  or  an  ’  ; 
artificial  water  mark,'  .Let  us  say  .once  again>  ithough',  at  this  point 
that  we  must  distinguish  also  in  the  case  of  genuine  water  marks 
whether  it  had  been  “scooped”  on  the. .sieve,  or,  whether  it  had  been 
“ impressed”  ly  the  dralnerj  the  last  named  marks  reveal  a  relatively 
stronger  embossing  and  sharper  contours. 


For  the  differentiation  of  genuine  and  artlficlsil  wter  narks, 
we  have  a  few  quite  sinqple  methods  which  we  might  aimdst  call  trick 
methoctej  bjit  thqy  .mos,tly  result  in  th.e.destructloi\  of  the  water  mark 
^d  hei^e.  are  only  jof^  limi.ted'  usefulness  in  crime,  ^tectipn^  , 

^  most  c^es  It  will.  be.Jhardly  of.  any  in)^ort^ch..in  crime 
.  the  water  mark  is  .^rgehuine?  or.  "ai^flcial** 

Want  to  hnbw  whether  .the  water  matk  was  imitated*  Here 
:  that  the  word  “g»uine»»  in  this  ,  con^ 

.C  trede  or  productl<m«tectaic^e .  tem  and  ^ttat .  it.'  is  not 
used  in  the  sense  df  its  authenticityj  one  could  also  spi^,  of  a  • 
**natural**  water  mark,  but  this  term  is  less  used*  A  *genuine**water 
mark  of  authentic  character  might  have  been  imitated  hy.  i^ans  of  a 
“genuine”  water  mark  which  however  is  not  of  authentic  origin,’  In 
thpt  case  it  is  false  even  tho^h  it  is  a  “genuine”  waWr.ma^-, 

.1ii<’:i^&.'t?iil.;also  fi^^^^  it  difficult  to  id^tify  a  watW  m& 
as  groovfed-irOller  wd'ter  mark. 

On  the  other  hand,  the  “artificial”  water  marks  made  by  means  of 
color  or  bold-face jprint  can  be  recognized  relatively  r easily,  though 
.not  always,  pThd^  p^^  Viewing  angle,  aiid  the  proper .^.iight  i^idence 
•  can  jtoabif  us  to  .sde,;  fo^  the  overprint  in  a  lordly  noticeable 

Vt}ich  looks  ."lil^  a  dark  t/ater  mark  doring  transiucehcy  inspection, 

'i'h®  '^did-fac'e  pj?int  can  be  recognized  even  more  easily  since  the 
latter  gives  off  a  glare  when  the.  light  incides  properly.  It  will 
therefore  be  relatively  easy  also  for  the  lajroan  to  spot  a  “genuine” 
wter  mark  s  imitated,  of  bold-face  overprint, 

,r  ^  fdr^the  simulation  , of  a  “genuine”  water  mark  ,  by  means  of  color 
■  oveiprint,  .it  must  .ba  mehti^ed  that  many  a,  graphic  artist  or  painter 
has  been  able  to  paint  a  water  mark  on  with  water  colors  (white  and 
grey  hues)  so  skillfully  tl^t  it  was  .practically  invisible  during 
inspection  top-view,  whereas^  translubency  ex^ihatioa  it  gave 
®  clsai*  "shaded”  i^ter  mark  -rr^e.g,,  the  picture,  of  a  head. 

But,  as  We  said  before,  one  can  discover  the  almost  latently  applied 
colors* 

^  Othsr  forgers  have  tried:  simulate  a  water  mark' by  thinning  out 
the- paps;-.'  in  places  through  .ei^Singi  .scoping,  or  chipping,  so  that 
the.  trahslucency.examlriaUon  Wopid. create  the  impression. of  a.wpter  . 
mhrk.  Under  t^e  micrpscope,  especially  %der  jtJie  stereomicroscope,  . 
such  mimiptilatidns  afVlithei^'.cpn^j^encesr.cah  ^asily  be  spotted,  "  •!  . 

Here  is  another  mamer  of  /Si,mpiati|^  a  water  mark. 
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The  paper  to  jbe  used  for  the  fbrgery  sb  selected,  that  it 
corresponds  to  the'  original  to  be  imitated  in  all  its. characteristics! 
except  thickness.  But  it  is  only  half  as  thick  and  instead  bf  one  sheet 
the  forger  needs  tiro.  On  one  sheet  he  paints  or  prints  the  water  mark 
sample,  for  instance  in  a  light  grey  hue.  Then  he  glues  the  second 
sheet  oyer  this  and  in  this  manner  gets  a  “couched”  sheet  whose 
couchir^  character 'Cannot  easily  be  spotted  if  the  job  is  well  done. 

But  the  surface  of  this  (couched)  paper  does  not  reveal  .anything . 
suspicious  since  the  print  (or  the  painting)  simulating  the  water  mark 
lies  inside  —  in  the  paper  —  and  since,  upon  e:camination  tinder 
..pemeating  light,  one  actually  thinks  one  sees  a  real  tJater  mark. 

In  case  of  thicker  or  harder  papers  t^hich  were  couched  tc^ether, 
one  might  perhaps  be  able  to  perform  a  provisional  identification  of 
the  couching  character  with  the  help  of  a  good  magnifying  glassj  in 
case  of  thinner  or  soft  papers,  the  layman  will  often  run  into  great 
difficulties.  In  stich  cases,  the  often used  chipping  attempts  are 
.  especially  notorious.  .  .  \ 

Here  xife  ought  to  mention  also  the  protective  “embeddings”  which 
one  cap  see  in  permeating  light,  though  thej''  are  mostly  visible  also 
during  top  illvtiiiimtion  from  vertical  light  sources  j  th^  thus  belong 
to  the  peculiarities  of  the  structure  of  the  particular  paper. 

Deep  or  deeper  lying  embeddings  e.g,,  a:'textilc  thread  —  can 
also  be  imitated  with  the  help  of  an  ad  hoc  couched  paper.  Embeddings 
which  are  more  on  the  surface  of  the  paper  can  be  simulated  through 
overprint,  painting  on,  etc.  But  it  also  happens  that  such  embeddings 
—  e.g,,  threads’^  fibers  (mottling  fibers),  chips,  flakes,  etc, 
were  glued  on.  Such  forgeries  are  relatively  easy  to  spotj  even  a  good 
magnifying  glass  may  suffice  to  give  tis  some  clear  indications.  But 
an  overprinted  mottling  fiber  can  also  be  quickly  identified  as  such, 
for  an  embedded  fiber  can  be  lifted  out  quite  easily  with  a  fine  needle, 
which  ire  cannot  e:q)ect  in  an  overprinted  fiber  picture. 

Mow  we  come  to  a  question  of  conscience:  is  such,  a  recognition 
attempt  useful  in  a  particular  case  or  should  other  investigation 
methods  —  Without  any  manipulation  of  tliS  investigation  object  —  be 
preferred? 

If,  in  the  case  of  embeddings,  we  are  to  test  whether  they  consist 
of  metal  or  not.  X-rays  would  seem  to  be  of  further  help;  here  we  might 
have  to  watch  out  lest  we  run  into  possibly  present  heavy-metal  salts. 
But  this  is  up  to  the  crime  detection  scientists. 

(g)  Air,  Water,  and  Liquid  Permeability  of  Paper 


The$e  testing  methods  are  used  more  rarely  .in  crime  detection  but'- 
the  attainable  measurement^  values  —  and  we  have  special  devices  for  : 
this  , can  differentiations  which  we  often  cpi  hardly  e^ct. 

■,’(lO„'-:AJjsorb^cy- 

This  test  is  also;  used  rarely#  Besides,  it  presupposed;  a  oorres*- 
ponding  <5usp,ti;ty...of  .material.  _  '  ' 

(it  Giueii^.;-P.egi«.e.-.  .  v  •-■  ■■■■ 

This  'test  --  if  it  is  to  give  tis  really  good  comparison  .values 
must  be  made,  with ,a.;Special  device. 

(j)  bi.tiayioiet  ?iuorescence  of- Paper  ’ 

We  obtiousi^  .(io  not  need  to  ejqjlain  further  that  paper  whose  ,  : 

material  composition  differs,  must  also  reveal  a  differing  ultraviolet 
fluorescence.  But  It  happens  that  materially  identical  though  otherwise 
different  paper  reveals  the  same  fluorescence,  furtheimore,  we  may 
have  a  case  in  which  two- materially  identical  tjpes  of  paper  give  us 
differing  ultraviolet  fluorescence  values  due  to  certain,  reasons 
(influences).  This  may  Mve  been  caused  by  mere  sunlight  without  the 
sun  effect  having  to  lead  to  a  yellovrii^  of  the  i»per..  One  of  the 
two  papers  however  may  also  have  been  subjected  to  the  effect  of 
certain  fumes,  (e.g.,  acid  fumes),  vhich  resulted  in  a  change  in  the 
fluorescence, ■ 

► 

Therefore  ultraviolet .analysis  has  limited  value  and  is  partly 
even  unreli^le  especially  in  paper  examinations. 

In  this  connection  one  might  also  think  of  photography  with 
reflected,  ultraviolet  rays  as  recognition  means,  but  in  view  of  the 
multitude  Of  other  methods  and  means,  it  is  used  only  rarely. 

Last  but. not  least,  let  us  point  out  that  the  ultraviolet  rays 
are  a  very  important  and  indispensable  aid  in  the  discovery  and 
identification  of  latent  though  fluorescent  materials  which  were  built 
into  a  paper  as  security  components, 

(k)  Infrared  Absorption  or  Reflection 

By  Oi^e  paper  to.,  be  e^camined  or  compared.  This  method  however  must- 
be  applied  only  by  an  expert,,  at.  any  rate  as  far  as  the  evaluation  of 
ttie  photographically  obtained  results  IS  concerned. 
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The  third  groufi  (material  cdmpositioh)  includes  the  following, 

(a)  Qualitative  ahd  Quantitative  Analysis  of  the  Fiber  Material 

To  recognize  .the  type  of  fiber,  we  need  to  pretreat  ttie  paper 
chemically,.  The  paper  is  freed  of  the  disturbing  atnciliary  materials 
through  boiling  and  is  then  beaten  [defibered)  in  a  colloid  mill. 

The  fiber  material,  irtiich  has  been  exposed  and  cleansed  in  this  manner, 
is  then  treated  with  special  reagents,  which  gives  us  a  specific  fiber 
coloration,  -  ■  • '  .  '  . 

One  of  the  easiest  methods  of  fiber  identification  is  that  of 
mechanical  wood  pulp.  Wood-containing  paper  •«-  depending  on,  the 
quantity  portion  of  dignified  fibers  —  is  dyed  more  or  less  red  by  the 
phlorogluc in-hydrochloric  acid  at  the  place  of  application,  (Anil in 
sulfate  Would  give  us  a  yellow  coloration,) 

The  quantitative  analysis  is  performed  through  counting  in  the 
preparation*  - 

The  fiber  examination  and  the  fiber  structure  determination  Will 
be  very  informative  especially  in  the  case  of  safety  papers.  Let  us 
recall  that  the  qualitative  and  quantitative  choice  in  the  composition 
of  the  fiber  raw  material  can  constitute  not  only  the  designation  of  a 
certain  safety  paper,  but  can  also  be  a  noteworthy  protection  factor 
due  to  the  limited  availability  of  these  materials.  In  this  connection, 
we  must  also  think  of  the.  grinding  grade, 

(b)  Cilue:  Test,  ■: 

This  examination  is  chemical-analytical  in  nature,  (Let  us  not 
confuse  it  with  the  earlier  mentioned  testing  of  the  glueing  degree,) 

It  is  clear  that  both  vegetable  and  animal  glue  can  be  varied  by  the 
chemist  in  so  many  ways  that  one  can,  as  a  result,  obtain  not  only 
certain  identity  characteristics  for  various  papers,  but  also  certain 
factors,  which  will  make  it  difficult  to  imitate  a  safety  paper, 

(c)  Analysis  of  Fillers 

The  fillers  can  be  examined  ^purely  chemically  and  also  spectro- 
analytically.  We  said  before  that  they  too  play  an  important  role  in 
the  production  of  safety  paper,  ' 

■  (d)  Dyes  ■  , :  •  ;  . 

.The  dyes  of  dj^ed  papers  are  atamined  mostly  by  chemical  analysis. 

The  great  role  they  pl^  above  all  in  protection  techniques  has  been 
mentioned  earlier.  Let  us  recall  here  especially  the  (color)  indicators 
whichtOne  can  find  and  verify  with  the  help  of  (chemical)  detectors  if  they 
are  latent,  *■ 
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Ash  v,',. 

Those  co^onente  of  paper  which  remain  behind  as  incombpstlble  .  . 
after  bjirni^  ein<^0r:sw^  are  caliedijsh*  Ash  cbnta,ins  i  - ; 

the  inorgaaie ;  Coi^0|unds  of  pap^  and  is  given,  in  percent;.,  .  :  „  | ,  l  .'vin.v 

'if  tKe.jfiliers  are  to  .be  identified  and  determined  as  to  their  ;  •. 

percentage  content 'with  the  help  of  ash,  we  can  do  this  according  .to.ir\;.r 
the  methods  menticaied  under  (c). 

This  just  ^out  winds  up  the  enumeration  of  the  most  importstttr  .■  c,/  ; 
and  most,,fre^entljf  tised  examinatiai-jietho^  for ;the;4 iriorn?  •  char-^,;.  ■ 
acteristiGstnf  papers  Vi.- ■_ 

As  we  probably  brought  out  in  this  article  so  far,  most  of  the 
”  inborn'?  .  characteristics  .  of  paper  --  partially  or  ^totally  ‘are :  also  ^ 

at  the  same  time  crime  detection  key  elements.  '  There  should  actually  .  - 

be  no  need  for  any  further  amplification  on  this  here.  But  we  think 
that  a  very  illustrative,  example  will:  help  mak^  everything;  -have 
said  so  far  .eyen'nie^er ■: 

Let  us  assume  the  case, -of  an  ••artificial"  water  mark  which  is  ; 
supposed  to  siMydtate  a- "genuine"  (^thentic)  water  mark.  This^^;  :  ,  • 

"artificial",  (false)  .water  nark,  which  came  out  quite  well  and  .i 
deceptive^  genuine-iooking,  has  been, prepaared,  let  us  say,  by  means  r  . 
of  embossing  plates.  It  has  now  become  a  key  element;  first  of  all,  it 
tells  us  that  it  is  an  "artificial"  (embossed)  water  mark  and  hence  a 
forgery  (frcmi  which  we  can  in  most  cases  deduce  the  falsity  of  its 
carrier,  respectively,  p^r),  and  ;second,  it  gives  us  possibly  some 
further  investigation  clues,  telling  us  where  the  watep  mark  embossing 
was  performed., ' 

The  knowledge  about  the  possibilities  of  ^  discussed  investigation  ,' 
methods  and  ^eir  handling,,  coupled  with  the  information  on  the  origin  .  . 
of  paper,  wifi  help  us  in  our  endeavor  to  take  the  crime  detection  key 
elements  from  the  paper  in  the  particular  case  at  hspd. 

yx*  APFEHDIX  V  . 

In  'conclusion,  let  us  s^  ^e  following  in  th®  interest  of  a  ^ 
general  orientation  on  the  standardization  of  pajper  formats. 

/  * 

The  Genaan  Standards  Committee  has  fixed  and  standardized  paper 
fomats.  accordii^  to.  the  following  princlpj.e:  we,^ye  a.  preferred 
Series'  A>  and  the  suRjlementAry  .series  B  suvi  C.,  - 


The  formats  in  series  A  have  been  provided  for  re.aclymade  formats 
of  independent  paper  sizOs  (business  letter  sheets  and  folios/  business 
forms,  magazines,  drawings,  etct)^  those  of  the  suppiemehtary  series 
have  been  provided  for  dependent  paper  sizes  (letter  envelopes,  etc*). 

It  ought  to  be  mentioned  here  that  the  -old  folio  and  quarto  format 
has  been  replaced  with  the  A  U  standard  format  (DM/Deutsche  Industrie- 
Norm  —  German  Industrial  Standard  A  U)  • 

¥e  must  not  overlook  the  fact  that  the  formats  of  the  German 
Standards  Committee  coincide  with  those  of  the  Netherlands,  Belgium, 
Norway,  Finland,  Austria,  Russia,  Poland,  Switzerland,  Czechoslovakia, 
and  Hungary, 

The  forraat  sizes  (in  mm)  of  the  individual  series  are  subdivided 
as  follor-:s. 

Item  Series  A  Scries  B  Series  C 


Quadruple  sheet 

A  0  «  8I^1  X  1189 

B 

0  * 

«  1000  X  lUiU 

C 

0« 

917  X  1297 

Double  sheet 

A  1  “  59li  X  8Ul 

B 

1 

»  707  X  1000 

C 

1 

»  6U8  X  917 

Sheet 

A  2  »  li20  X  59ii 

B 

2 

»  500  X  707 

c 

2 

*»  li58  X  6U8 

Half  sheet 

A  3  «  297  X  U20 

B 

3 

•  353  X  5oo 

c 

3 

»  32U  X  lt58 

Quarter  sheet 

A  U  “  210  X  297 

B 

h 

«  250  X  353 

c 

h 

»  229  X  32li 

Leaf 

A  5  »  1U8  X  210 

B 

5 

»  176  X  250 

c 

5 

»  162  X  229 

Half  leaf 

A  6  »  105  X  1U8 

B 

6 

»  125  X  176 

c 

5 

-  llU  X  162 

Quarter  leaf 

A  7  -  7U  X  105 

B 

7 

»  88  X  125 

c 

7 

«■  81  X  llli 

Eighth  leaf 

A  8  -  52  X  7U 

B 

8 

«  62  X  88 

c 

8  • 

•  57  X  81 

A  9  »  37  X  52 

B 

9 

*  liU  X  62 

A  10  »  26  X  37 

B 

10 

•»  31  X  UU 
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.The  Ibpat  ‘deglgnatW  alxrays  prefixed  with  «DIW«j  thti?,  la¬ 
the  base  pf  .^e.  quarter  we  have  "DBI  A 


